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Description 

FIELD OF INVENTION 

5 [0001] The present invention relates to a novel substituted benzoic add derivative and, more spedficatly, the present 
invention relates to a preventive or therapeutic agent for diseases caused by the activation of NF-kB. which is an NF- 
k8 inhibitor containing a substituted benzoic add derivative or a hydroquinone form or a pharmaceutically acceptable 
salt thereof, as an active ingredient. 

10 BACKGROUND ART 

[0002] NF-kB is a protein that regulates the gene expression and is one of the so-called transcription factors. When 
nomial cells are stimulated by an inflammatory cytokine such as interieukin-l (IL-1 ) and TNF-a or by fipopolysaccharide, 
or ultraviolet rays, NF-kB is activated and migrates from the cytosol into the nudeus to bind to its spedfic nudeotide 
15 sequences on the genome DNA and thereby participate in the expression of various genes (see. T.S. Blackwell and 
J.W. Christman, Am. J. Respir. Cell. Mol. Bid., 17. 3-9 (1997)). 

[0003] Among the genes of which the expression is under the contrd of NF-kB. many genes partidpate in an immu- 

noinflammatory reaction, such as inflammatory cytokines (e.g., IL-1, IL-6. IL-8, TNF-o), cell adhesion molecules (e.g.. 

ICAM-1, VCAM-1. ELAM-1) and indudble NO-synthase (iNOS) (see. T. Collins. MA, Read. A.S. Neish. MX WhiUey, 
20 D. Thanos and T. Maniatis, Faseb. J..899-909 (1995)). Furthermore, the inflammatory cytokine bound to its receptor 

IS kfKJwn to transduce a signal for actlvatir^ NF-kB through various pathways and this is considered to make the 

inflammation worse. As such, in an inflammation, the activation of NF-kB is understood to be a cause or an exacerbation 

factor of a disease (see, RA. Baeuerle and V.R. Batchwal. Adv. immund.. 65. 111-137 (1997)). 

[0004] In recent years, it has also t)een reported that HIV, HTLV-1 , CMV and adenovirus activate NF-kB in host cells 
25 (see, B.J. Dezube, A.B. Pardee. L.A. Beckett, CM. Ahlers, L. Edo, J. Allen-Ryan. ZA. Anisowicz. R. Sager and C.S. 

Crumpacker, J. Acquir. Immune Defig Syndr., 5. 1099-1104 (1992); G. Nabel and D. Baltimore, Nature 326. 711-713 . 

(1987): F. Fazely, BJ. Dezube, J. Aden-Ryan. A.B. Pardee and R.M, Ruprecht, Blood. 77, 1653-1656 (1991); and E. 

Munoz and Al Israel, Immunobfology , 193, 128-136 (1995)) and this activation of NF-kB is considered to partidpate 

in the self repttcation or increase of virus in the infected fiost cell. 
30 [0005] Accordingly, tfie expression and induction of the inflammatory cytokines, the cell adhesion molecutes gene 

and the viruses can be prevented altogether by inhibiting the activation of NF-kB and the NF-kB activation inhibitor is 

thought to be promising as a therapeutic agent for diseases directiy or indirectty caused by the activation of NF-kB. 

paiticutariy various inflammatory diseases and autv^mmune diseases, or as a immunosuppressant or as a therapeutic 

agent for viral diseases. 

35 [0006] At present, many antiinflammatory drugs are dinicaQy used for the purpose of treating osteoarthritis, lumbago, 
rheumatoid arthritis and the like, however, there has been not found an effective for inhibiting the production of various 
inflammatory cytokines or the expression of ceH adhesion molecules. NSAIDs (non-steroidal anti-Inflammatory drugs), 
which are very often used. Inhibit cydooxygenase in the metat)otjc pathway of arachidonic add cascade and thereby 
inhibit the production of prostaglendins. however, in general, they do not directiy inhit»t the production of cytokines. 

40 Steroids inhibit the production of a plurality of cytokines but these are Known to bring about grave side effects such as 
undesired hormone activity, aggravation of Infectious diseases, onset of peptic ulcers, and central effect and therefore 
are not amenat)Ie to a k>hg-term administration. 

[0007] It has also been reported in recent years that antiinframmatory drugs at high doses suppress the activation 
of NF-kB. (see. N. Auphan. J.A. DiDonato, C. Rosette. A. Helmberg and M. Karin. Sdence, 270. 286-290 (1995); R. 
45 E. Shackelford, P.B. Alfortl, Y. Xue, S.F. Thai, D.O. Adams and S. Pizzo. Md. Phamacol.. 52, 421-429 (1997); and V. 
BItko. A- Velazquez. L. Yang. Y.C. Yang and S. BanX Virotogy. 232. 369-378 (1997)). For example. benzcMC add de- 
rivatives such as salicytic add and aspirin have been reported to inhftHt the activation of NF-kB (see. Science, 265, 
956-959 (1994)), however, insuffident efficacy and side effects due to various pharmaodoglcal actions have been 
pointed out as problems. 

so [OOOq Accordingly, devetopment of medtdnes capable of more spedficaOy inhibiting the activation of NFhcB and 
having Ngher safety is required and many researchers are making Investigations for NF-kB activation inhibitprs. 
[0009] As the NF-kB activation inhibitors, there have been recentiy proposed, for example, isocart)azole derivatives 
(see, Japanese Unexamined Patent Pubtication (Kokai) Nos. 8-319238 and 2000-169479), isoquinofine derivatives 
(see, Kokai Nos. 10-87491 and 11-180873). benzoquinone derivatives (see, Kokai Nos. 7-291859 and 11-266872), P- 

55 lactam derivatives (see, Kokai No. 11-71278). lignan derivatives (see. Kokai No. 10-175861), benzyDdene derivatives 
(see. PCT/JP98/04774). pyrimkfme-SKarboxamide derivatives (see, WO97/09315 and WO97/09325). cydopentaben- 
zofuran derivatives (see, WOOO/08007), benzene derivatives (see. WOOQ/15603). pyrrofidine dithiocarbonate (PDTQ 
(see. Eur. J. Immunol.. 29, 1890-1900 (1999)). 3^eazaadenoslne (DZA) (see. J, BkJ. Chem.. 274, 27. 18981-189B8 
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(1999)) and 2,2-bi-1H-pyrro(e derivaUves (see. J. Immunol., 162. 7102-7109 (1999)), 

[0010] In many cases, the mechanisms of action inhibiting the activation are not dearly known, however, as for the 

substances considered to inhibit the activation by antioxidant effects or activities of inhibiting protein phosphorylation, 
the stability or the specificity seems to be a problem. Furthermore, at present, drugs having a enough potency to inhibit 
transcription factor NF-kB activation are not found. 

[0011J On the other hand, Kokai No. 7-291859 discloses the following benzoquinone derivative (A) as an NF-icB 
activation inhitntor: 



MeO 



15 MeO 




(A) 



[0012] Also. Kokai No. 11-266872 disctoses a novel method for screening substances capable of inhibiting the ac- 
20 tivation of NF-kB and a substance capable of inhibiting the activation of NF-kB found. by the method, the following 
benzoquinone derivative (B) was described: 



O O 




[0013] However, these compounds are not suffk:iently high in efficacy as NF-kB actlvatk>n inhibitors. A substance 
35 having a stronger NF-kB inhitntory acti^ty is required. 

DISCLOSURE OF THE INVENTION 

[0014] The present invention provides a preventive and therapeutic agent for diseases caused by tfie activatk)n of 
40 NF-kB such as. for example, diseases caused by the excess production of various inflammatk>n mediators or increase 
of viruses, by inhibiting the activation of NF-kB. More specifically, the present invention provides a preventive and 
therapeutic agent for diseases considered caused by the excess production of NO or TNF-a. for example, septic shock, 
osteoarthritis, rheumatoid arthritis, cachexia, multiple organ failure, inflammatory bowel disease, malaria, acquired 
immune defictency syndrome, human T-ceO leukemia, meningitis, hepatitis, myocarditis, type II diabetes, multiple sde- 
45 rosis, Behcet disease, systenuc lupus erythematosus and ischemic heart disease, and the like. 

[0015] As a result of extensive investigations on substances capable of inhibiting the activation of NF-kB^ the present 
inventors have found that novel substituted benzcMc ackl derivatives represented by formula (1). or its hydroquinone 
fonms. or pharrnaceutlcaay acceptatrfe salts thereof, strongly inhibit the activation of NF-kB. The present invention has 
t>een accomplished based on this finding. 
50 [0016] More specifically, the present invention provides novel substituted benzoic add derivatives represented by 
the fottowing formula (I): 



55 
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(wherein 



Ri is the foHowing formula (II): 



O 



10 



5 




o 



(II) 



or the following formula (III): 



IS 



OR 



9 



20 




10 



OR 



(III) 



25 



{wherein R\ R^ and each independently represents a hydrogen atom, an alkyi group having from 1 to 6 
cartions or an alkoxy group having from 1 to 6 cartwns, and and R^^ each independently represents a hydrogen 
atom, an alkyI group having from 1 to 6 cartx>ns or an acyl group having from 2 to 11 cartXMis); 

30 r2 represents a hydrogen atom, a tower alkyI group having from 1 to 6 cartwns, which may be subsUtuted. an 

aryl group having from 6 to 12 carbons, v^rhich may be substituted, a heteroaryl group hawng from 4 to 11 carbons, 
which may be substituted, an aralkyi group having from 7 to 14 cart>ons, which may be substituted, a heteroarylaHcyt 
group having from 5 to 13 carbons, v^^ich may be substituted, or an acyl group having from 2 to 11 carbons; and 
X represents a carboxyl group which may be esterified or amtdated], 

35 NF-kB inhibitors comprising the novel substituted t>enz(MC add derivatives or its hydroquinone form or phamia- 

ceutically acceptable salts thereof as active ir»gredients, and application thereof to a prevertive or thmpeutk: agent 
for inflammatory (fiseases. autoimmune diseases and viral diseases, which are used as an inhibHor of gene expressk>n 
of one or more substances selected from the group consisting of IL-1. TNF-a. tL-2. IL-6, IL-8. iNOS, granulocyte cotony- 
stirhulating facAor. Interfefon-y. ICAM-1 , VCAM-1 . ELAM-1 , major histocompatibility system dass I. major histocompat- 

^ ibility system dass II, P-2 mkTogkibufin, immunogtobulin light chain, serum aniyk>id A. angk>ten^nogen. complement 
B, complement C4. o^yc, HIV. HTLV-1. SV-40. CMV and adenovirus. 

(001 7] The present invention also provkles a preventive or therapeutic agent for diseases caused by the activation 
of NF-kB. compriising a novel substituted benzoic add derivative represented by formula (1). or its hydroquinone form, 
or pharmaceutically acceptable thereof, as an active ingredient. 



BRIEF DESCRIPTION OF THE DRAWINGS 
10018] 

SO Fig. 1 shows the results when a 7-week-old C3H/HeN female mouse was ihtraperitoneaOy administered with GalN/ 

UPS and Immediately thereafter, administered with the compound of Example 112. the liver ms removed 60 min- 
utes after the stimulation and ttie TNF-a mRNA levels (center In the Figure) and the IL-lfi mRNA levels (r^hl In 
the Figure) in fiver were measured, in addition 90 minutes after the stimulation, blood was collected finomlhe heart 
and the TNF-a levds Oeft in the Figure) in plasma were also measured. 

55 Fig. 2 shows tfie results when a 7-week-old C3H/HeN female mouse was intraperiloneaOy adminislered vwtti GalN/ 

LPS and, 10 mhiutes before this, administered with the compound of Example 112, the fiver was removed 60 
minutes after the stimulation and the TNF-a mRf^ levels were measured (right in the Figure) and. 90 m'mutes 
after the stimulation, btood was collected from the heart and the TNFhx levete (left in the Figire) in plasma werer 



45 
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also measured. 

Rg. 3 shows the results wtien a 7-week-old C3H/HeN female mouse was intraperitoneally administered with GaIN/ 
LPS and, 10 minutes before this, administered with the compound of Example 157. the Over was removed 60 
minutes after the stimulation and the TNF-a mRNA levels were measured (right in the Rgure) and. 90 minutes 
5 after the stimulation, triood was coHected from the heart and the TNF-a levels (left In the Rgive) in plasma were 

also measured. 

Rg. 4 shows the foot edema ratio when canBgeenin was subcutaneously administered to the foot pat of the right 
Mndiegof rat and immediately thereafter. 1 00 mg/kg of the compound of Example 112 or Example 157 was orally 
administered or 10 mg/kg of indomethadn as a positive control was also oraHy administered. The foot edma ratio 
10 was calculated according to the formula: (volume of foot after administratk>n of carrageenin-volume of foot before 

administrationyvolume of foot before administration x 100. and shown by the average of foot edma ratio ♦/-SE. 

MODE FOR CARRYING OUT THE INVENTION 

15 [00191 When the substituted benzorc add derivative, as an active ingredient of the present invention, has a benzo- 
quinone ring within the molecule, a corresponding hydroquinone form can be easily obtained by the reduction. Accord- 
ingly, in the present invention, a hydroquinone form resulting from the reduction of a benzoquinone ring of a substituted 
benzoic add derivative as an active ingredient of the present invention can also be used as an active ingredient of the 
present invention. The "hydroquinone form" means a compound that is formed by converting an oxo at the 1 -position 

20 and/or the 4-position of the benzoquinone ring of the benzoquinone derivative of the present invention to a hydroxy 
group chemically with a catalyst etc.. or biochemically with an enzyme etc., or by converting witti reduction in vivo and 
that still has an activity equivalent to that of the benzoquinone derivative. 

[0020] As for the pharmaceutically acceptable salt for use in the present invention, examples thereof indude salts 
with an inorganic add such as hydrochloric add. nitric add. sulfuric add. phosphoric add and hydrobromic add. an 
25 organfo add such as maleic add, fumaric add, tartaric add, lactic add, dtric add, acetic add, mettianesulfonic add. 
p-toluenesuifonic add, adipic add. palmitic add and tannic add, an inorganic metal such as alkali metal (e.g., fithium, 
sodium, potassium) and alkali earth metal (e.g.. caldum. magnesium), and a basic amino add such as lysine. 
[0021] In the formula, R^ represents the following fomiula (II): 

30 



35 




O (II) 

40 

or the folfowing formula (HI): 



OR- 



50 




(III) 



55 [0022] In the formulae. R^. R* and R^ eadi independently represents a hydrogeri atom, an alkyi group having from 
1 to 6 carbons or an alkoxy group having from 1 to 6 cartoons. Preferred examples of ttie aOcyl group indude a strai^t 
or branched saturated afiphatic hydrocarbon group having from 1 to 6 carbons, such as mettiyl, ettiyl, (vopyl. isopropyl. 
n^xityl. sec^njtyl. tert-butyl, pentyl. isopentyl. neopentyl. tert-pentyl and r>-hexyt..a saturated arK:ycfic hydroc^^ 
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group such as qrclopropyt. cyclobutyt. cyctopentyl and cydohexyi, and a saturated alicyclic hydrocarbon group-aliphatic 
hydrocarbon group such as cydopropylmethyl, cydopropylethyl and cydobutylmethyi. The alkoxy group means a group 
resulting from bonding of the above^escn'bed alkyl group to an oxygen atom and preferred examples of the alkoxy 
group include a straight or branched alkoxy group having from 1 to 6 cartwns, such as methoxy, ethoxy. propoxy, 
isopropoxy, a4>utoxy, tsobutoxy, sec4)utbxy and tert-butoxy. 

[0023] and R^^ each independently represents a hydrogen atom, an alkyl group having from 1 to 6 carbons or 
an acyl group having from 2 to 11 carbons. Preferred examples of the alkyl group include a straight or branched sat- 
urated aliphatk; hydrocart>on group having from 1 to 6 cartons, such as methyl, ethyl, propyl, isopropyl. n-butyi, sec- 
butyl, tert-butyi, pentyt, isopentyl. rteopenfyl. tert-pentyl artdn-hexyl, a saturated aficydic hydrocartx>n group such as 
cyck)propyl. cydobutyl. cydopentyl and cydohexyl. and a saturated aficydic hydrocartx)n group-aliphatic hydrocartx>n 
group such as cydopropylmethyl, cydopropylethyl arid cydobutylmethyl. Preferred examples of the acyl group irKlude 
an acetyl group, a proparK>yl group, a butanoyi group, a cydopropylcarix)nyl croup, a cydopentylcartxmyl group, a 
cydohexyk:art)onyi group, a benzoyl group, a 2-pyridinecaibonyl group, a 3-pyridtnecart)onyl group and a 4-pyrkfine- 
cart}onyl group. 

[0024] R2 represents a hydrogen atom, a lower alkyl group having from 1 to 6 carbons, which may be substituted, 
an aryl group havirtg from 6 to 12 carbons, which may be sut)stituted, a heteroaryl group having from 4 to 11 cartx>ns, 
which may be substituted, an aralkyi group having from 7 to 14 carbons, which may t>e substituted, a heteroaryialkyt 
group having from 5 to 13 cart)ons. wfitch may be substitutied, or an acyl group having from 2 to 11 cart)ons. 
[0025] In the present invention; specific examples of the sutistituent for a group "which may t>e substituted" indude 
an aiyi group, a heteroaryl group, a hydroxy group, an alkoxy group, an acytoxy group, a cartx>xyl group, an alkoxy- 
cart)onyl group, an aryloxycartx)nyl group, a cart>amoyl group which may be substituted, an amino group whidi may 
t>e substituted, a cyano group and a halogen atom. 

[0026] Accordingly, preferred examples of the aUcyl group indude those described above and preferred examples of 
the sut)stltuted lower alkyl group having from 1 to 6 cartx>ns indude a hydroxymethyl group, an alkoxymethyl group, 
an anunomethyl group, a mono- or di-substituted aminomethyl group (e.g., N-methylaminomethyl, N,N-diinethylami- 
rK>methyl), a cyarKxnethyl group, a cartx>xymethyl group, a methoxycarbonylmethyl group, an ethoxycarbonylmethyl 
group and a carbamoylmethyl group. 

[0027] Preferred examples of the aryl group having from 6 to 1 2 carbons, which may be sut)stituted, indude a phenyl 
group, a 4-methoxyphenyl group, a 3-methoxyphenyl group, a 2-methoxyphenyl group, a 3,4-dimethoxyphenyl group, 
a 3.4,5-trimethoxyphenyi group, a 4-trifluoromethylphenyi group, a 4-morpholinophenyl group, a 4-cyanophenyt group, 
a 4^lorophenyl group, a 4-mfrophenyl group and a 1-naphthyl group. 

[0028] Preferred examples of the heteroaryl group having from 4 to 11 cart>ons, which may l>e substituted, indude 
a 2-pyridyl group, a 3-pyridyl group, a 4-pyridyl group, a 2-friranyl group, a 2-thienyl group, a 2-pyrimtdinyl group, a 
2-quindyl group and a 3-isoquinolyl group. 

[0029] Preferred examples of the aralkyi group having from 7 to 14 cartoons, which may be substituted, indude a 
benryl group, a 4-nitrot>enzyl group, a 3-nitrobehzyl group, a 4-methoxyt)enzyl group, a 3-methoxyt>enzyl group, a 
4^orobenzyl group, a 2-phenethyl group and a 3-phenylpropyl group. 

[0030] Preferred examples of the heteroarytalkyl group having from 5 to 13 cart)ons, which may 6e sutistituted, 
indude a 4-pyrktylmethyl group, a 3-pyridytmethyl group, a 2-pyridylmethyl group, a 2-(pyridtn-4-yl)ethyl ^oup, a 2-(py- 
ridir>-3-yl}ethyl group, a 2-qufnotytmethyl group and a 3-isoqimiolylmethyl group. 

[0031] Preferred examples of the acyl group having from 2 to 11 cartxxis indude a strwght or btandted aIkyk:art>oriyl 
group having from 2 to 11 cartons, an arylcartwnyl group fiaving from 7 to 11 cartionsi which may be substituted, and 
a heteroarylcartxKiyl group having from 4 to 10 cart>ons, wfuch may be sutistituted. tn the arylcartxmyl group, the aryl 
group which may t>e sut>stituted Indicates an aromatic hydrocarton group such as phenyl, naphthyl and indenyl, and 
in the heteroarylcartxxiyl group, the heteroaryl group wtudi may be substituted indicates an aromatic heterocyclic 
group such as 2-pyrkfyl. 3-pyridyl and 2-pyrimidyl (in ttus case, the aromatic ring may be substituted by one or two 
substituent(s) selected from a kjwer aOcyl group such as metti^. ethyf and propyl, an alkoxy group such as metfioxy 
and ethoxy, a tiak)gen atom such as chlorine atom, fluorine atom, and a cart>oxyl group which may l>e esterified or 
amtdated). Preferred examples thereof indude an acetyl group, a propanoyi group, a butaroyi group, a pentahoyi 
group, a t>enzoyl group, a p-chkxot>enzoyl group, a ntcotirK)yl group, an isonicotinoyi group and a ptcoHnoyl group. 
[0032] R2 is preferai)ly a hydrogen atom, a mettiyl group, an isopropyl group, a phenyl group, a 3-methQxyphenyl 
group, a 3-pyridyl group, a 4-pyridyl group, a tsenzyi group, a 3-pyridylmethyl group, a 4-pyrklylmethyl group, an acetyl 
group, a cartxsxymethyl group, a methoxycartxHiyhnethyf group or a tert-butoxycart>onytm^yl group. 
[0033] X represents a carboxyl group which may be esterified or ami dated. Preferred examples ctf the cartxwyl group 
wivch may be esterified or amklated indude a group -COOf^ (wherein R^ represents a h^lrogen atom, dn aOcyl group 
haying from 1 to 6 cart>ons, wNdi may t>e sutistituted, or an araDcyl group ttaving from 7 to 1 4 cart)ons. which may be 
substituted), a group -CONR^R® (wherein R^ and ffi each independently represents a hydrogen atom, ah aDcyl group 
having from 1 to 6 carbons, whkrh may be substituted, an aryl gmap tiaving from 6 to 12 cartxMis. witich mayl^ 
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substituted, a heteroaiyi group having from 4 to 11 cartions, which may be substituted, an aralkyf group having from 
7 to 14 cartoons, which may be substituted, or a heteroarylalkyl group having from 5 to 13 cartxjns, which may be 
substituted, or and R^. together with the nitrogen atom to which they are attached, represent a heterocyclic ring 
which may further contain a r«trogen atom, an oxygen atom, and or a sulfur atom or may be condensed) and a group 
-CONR7R8 (wherein and R« together with nitrogen atom to which they are attached represent a 5- to 8-membered 
nitrogen-containing heterocyclic ring which may contain from 1 to 3 heteroatoms selected from the group consist of a 
nitrogen atom, an oxygen atom and a sulfur atom, in addition to the carbon atom an6 nitrogen atom wivch may be 
substituted, arnj the cart>on atom or suffur atom on the ring may be converted into an oxide form). 
[0034] Specific preferred examples of the substituents R^. R^ and R^ in these functional groups include the following. 
Preferred examples of the alkyt group having from 1 to 6 cart>ons include a straight or branched saturated afiphatic 
hydrocartxm group such as methyl, ethyl, propyl, isopropyt. butyl, isobutyi, sec-butyl, tert-butyl. pentyl. isopentyl, ne- 
opentyl and hexyl, a saturated alicydic hydrocarl)on group such as cyclopropyl. cydobutyi. cydopentyl and cydohexyl, 
and a saturated aficydic hydrocartwn group-aliphaiic hydrocarbon group such as cydopropylmethyl. cydopropylethyl. 
cydobutyfmethyl and cydopentylmethyt. 

(0035] Preferred examples of the sut>stituted alkyi group having from 1 to 6 carbons indude an alkyf group substituted 
by a group selected from the group consisting of a) an aryf group such as phenyl and naphthyt (in this case, the aromatic 
ring may be substituted by one or two substituent(s) selected from an alkyI group such as methyl, ethyl and propyl, a 
halogen atom such as chlorine atom and fluorine atom, and a cart>oxyl group which may be esterified or amidated). 
b) a heteroaryl group sudi as 2-pyridyl. 3-pyridyl and 2-pyrimklinyl, c) a cart)oxyl group which may t>e esterified or 
amidated. d) a hydroxyl group, e) an alkoxy group, Q an amino group wtvch may k>e substituted and g) a cyano group. 
Partkxdarfy preferred specific examples thereof indhjde a carboxymethyl group, a methoxycarbonylmethyl group, a 
cartx>xyethyl group, a cart>amoylme^yl group, a 2-hydroxyethyl group, a 3-hydroxypropyl group, a 4-hydroxytMJtyl 
group, a 2-(diethylamino)ethyt group, a cyanomethyl group and a cyarK>ethyl group. 

[0036] Preferred examples of the aralkyt group having from 7 to 14 carbons, which may be substituted, indude a 
t>enzy1 group, a 4-nitrot>enzyl group, a 3-nitrobenzyl group, a 4-methoxyi>enzyl group, a 3-methoxybenzyl group, a 
4-chtorobenzyI group, a 2-phenethyl group and a 3-phenylpropyl group. 

[0037] Preferred examples of the aryl group having from 6 to 12 carbons, which may be substituted, indude an 
aromatic hydrocarbon group such as phenyl, naphthyl and indenyi. In this case, the aromatic ring may be substituted 
by one. two or three substituent(s) selected from an alkyl group which may be substituted, such as methyl, ethyl, propyl, 
trifluoromethyl and cyarKffnethyt, an alkoxy group whidi may be sut)stituted, such as metfioxy, ethoxy, isopropoxy and 
triHuoromethoxy. a hydroxyl group, a nitro group, an amino group wtiich may be substituted, such as amino. N-meth- 
ylamino, N.N-<fimethylanuno, morpholino and alkoxycarbamoyl, a trifluoromethanesutfonyl group, a heterocydic ring 
such as inudazol-1-yl and 1H-pyrazol-3-yl, a halogen atom such as chkiririe atom arKl fluorine atom, and a cartx>xyl 
group which may be esterified or amWated. 

[0038] Preferred examples of the heteroaryl group having from 4 to 11 cartjons, wtiich may be sut>stituted, indude 
an aromatic heterocycUc group such as pyridin-2-yl. pyridin-3-yl, pyridirv-4-yl and pyrimidin-4-yl. In this case, the aro- 
matic heterocyclic ring may be substituted by one. two or tfiree substituent(s) seleded from an alkyl group which may 
be sut>stituted. such as methyl, ethyl, propyl, trifluoromethyl and cyanomethyl, an alkbxy group which may be substi- 
tuted, such as methoxy, ethoxy, isopropoxy and trifluoromethoxy, a hydroxy! group, a nitro group, an amino group which 
may be substituted, such as amino, N-methylamino. N.N-^limethylamino, morpholino and alkoxycarbamoyl. a trifluof- 
omethanesulfonyf group, a heterocydic ring suchas inudazol>1-yl and IH-pyrazol-S-yl, a halogen atom such as chkirine 
atom and fluorine atom, and a cart>oxyf group which may be esterified or amklated. 

[0039] For example, in the case of an amidated cart)oxyl groiip. when in the group -CONR^R^ R^ and R^. togetlt^r 
with the nitrogen atom to wtuch they are attached, represent a heterocydk: ring which may further contain a nitrogen 
atom, an oxygen atom and/pr a sulfur atom or may be condensed, prefenred specific examples of the heterocydk: ring 
indude a piperidlno group, a pyrroGdino group, a morpholino group, a thkxnorpholkK) group, a piperazino group and 
a homopiperazino group. 

[0040] The cartxm atom or sulfur atom on this ring may t>e converted into an oxkle or the nng may hiave thereon one 
or two substituent(s) selected from an alkyl group such as metfiyl, ethyl and propyl, an aryl group which may be sut>- 
stituted, such as phenyl, 4-methoxyphenyl, 4-ditor6phenyl and naphthyl. a heteroaryl group whteh may be sut>stituted. 
such as 2-pyridyl. 3-pyridyt and 2-pyrirTudyl, a cart)oxyl group, a cart>amoy1 group which may t>e sutTstituted. such as 
caft)amoyl and <fimethyiaminocart>amoyt, and an araflcyi group wtiich may be sut)stituted, such as benzyl, 4-chloroi)en- 
zyi, 2-pyridytmethyt and 3-pyridytmethyl. 

[0041] Examples of the amino group wNch may t>e si^istituted indude a ^wp -NR^RO (wherein R^ and R^ each 
independently represents a hydrogen atom or a lower alkyl group hav^ from 1 to 6 cartx>ns. which may be sut>stituted, 
or Ra and R*, together with the nitrogen atom to wtwch they are attached represent a heterocycfic ring wtiich may 
further contain a nitrogen atom, an oxygen atom or a sulfur atom or may be condensed), a group-NHCOR*^ (wherein 
R^ represents a hydrogen atom, a tower alkyl group having from 1 to,6 carix>ns» which may be sut)stituted, or an ai^L 
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group having from 6 to 12 carbons, which may be substituted), a group -NHCOCH2NRdRc (wherein and each 
independently represents a hydrogen atom, an a!kyl group having from 1 to 6 caftx>ns, which may be substituted, or 
an aryl group having from 6 to 12 cartx>ns. which may be substituted, or and R®, together with the nitrogen atom 
to which they are attached represent a heterocyclic ring which may further contain a nitrogen atom, an oxygen atom 
or a sulfur atom or may be condensed), a group -NHSO2R' (wfieran represents a lower allcyl group having from 1 
to 6 carbons, wfuch may be substituted, or an aryl group tiaving from 6 to 12 cart>or)s. which may be substituted), a 
group •NRSCOOR'* (wherein R9 represents a hydrogen atom or a lower allcyi group having from 1 to 6 carbons, wtiich 
may be substituted, and R** represents a lower alkyf group having from 1 to 6 cartx>ns, which may be sutKtituted, or 
an aryl group having from 6 to 12 cart>ons. wtiich may be substituted), a group -NHCONR'Ri (wherein R« and Ri each 
Independently represents a hydrogen atovn, a lower alicyl group having from 1 to 6 carbons, which may be substituted, 
or an aryl group having frt>m 6 to 12 cart)ons. which may be substituted, or R* and Rl. together with the nitrogen atom 
to which they are attached represent a heterocydtc ring which may further contain a nitrogen atom, an oxygen atom 
or a sulfur atom or may be condensed), and a group -NHC (=NH) NRW (wherein R'^ and R' each independently 
represents a hydrogen atom or a lower alkyf group having from 1 to 6 cart>ons, which may be substituted). 
{0042] Preferred examples of the lower alkyi group having from 1 to 6 cartrans, which may be substituted, include a 
straight or branched saturated aliphatic hydrocactx>n group such as methyl, ethyl, propyl, tsopropyl, n-butyt. sec-butyl, 
tert-butyl. pentyi. isopentyl. neopentyl. tert-pentyl and n-hexyi, a saturated alicydtc hydrocarbon group s.uch as cydo- 
propyt. cydobutyl, cydopentyl and cydohexyf, and a saturated alicydtc hydrocartion group-aliphatic hydrocart)on group 
such as cydopropylmethyl. cydopropylethyt and cydobutylmethyl. 

[0043] Preferred examples of the aryl group having friom 6 to 1 2 carbons, which may be substituted, indude a phenyl 
group, a 4<methoxyphenyl group, a 3-methoxyphenyl group, a 2-methoxyphenyl group, a 3,4-dimethoxyphenyl group, 
a 3.4.5-trfmethoxyphenyl group, a 4-trtfluoromeOiylphenyl group, a 4^morpholinophenyl group, a 4-cyanophenyl group, 
a 4-chlorophenyl group, a 4<nitrophenyl group and a 1-naphthyl group. 

[0044] In this case, spedftc preferred examples indude an amino group, a methylamino group, an ethylamirK> group, 
an n-propylarnino group, a dimethylamino group, a dlethylanrtino group, a (2-hydroxyethyl)amino group, a (3-hydroxy- 
propyl)amino group, a (4-hydroxybutyl)amino group, a di(2-hydroxyethyt)amfno group, a (2-diethylamlrK)ethyl)amino 
group, a (carboxymethyQamino group, a di(cart>oxymetfiyl)amino group, an (ethoxycartK>nylmethyOamino group, a di 
(ethoxycart)onylmethyl)amino group, a benzylamino group, a benzyl(nriethyt)amino group, .^n acefylarnino group, an 
rviKopbnylamino group, a (2-K:hk)roacetyl)amino group, a (2-aminoacetyf)amlrK> group, a (2-morphoIinoacetyl)amino 
group, a (2-pyrroIidinoacetyl)amino group, a (2-piperazinoacetyl)amtno group, a (2-isopropylam!noacetyl)amino group, 
a (2-cydohexylaminoacetyl)amino group, a (2-phenylamihoacetyl)amino group, a benzoylamino group, a (4-mettiyl- 
benzbyi)amino group, a (4>chlorobenzpyl)amino group, a (4-aminobenzoyl)amino group, a (methoxycarbonyl)amino 
group, a (tert-butoxycarbonyi)amino group, a (benzyloxycart>onyl)amino grckip, an (aminocart)onyl)dmino group, a 
(dimethylaminocart>onyl)amino group, an (anilinocarbonyOaminb group, a methanesuKonylamfno group, a berizenesul- 
fonytamirto group and a toluenesulfonylamirK> group. For example, in the group - NR^R**, when R^ and BP. together 
with the nitrogen atom to which they are attadted represent a heterocycfic ring which may further contain a rutrogen 
atom, an oxygen atom or. a sulfur atom or may be condensed, preferred specific examples of the heterocyclic ring 
Include a piperidino group, a.pyrrdidino group, a morphofino group, a tlvomorpfiolirK) group, a piper^no group, an 
N-methylp4>eraztno group, an N-phenylpiperazlno group and a homopiperazino group. 

[0045] Preferred examples of the heteroaryt group having from 4 to 11 cart)ons. which may be substituted, fndude 
a 2-pyrkjyl group, a 3-pyridyl group, a 4-pyridyl group, a 2-furanyl group, a 2-thlenyl group, a 2-pyrimkftnyl group, a 
2-<)uirK>lyl group and a 3-isoquirK)tyl group. 

[0046] Preferred examples of the aralkyl group having from 7 to 14 cart)ons, which may be substituted, indude a 
t>enzyl group, a 4-nttrobenzyl group, a 3^fufrobenzyf group, a 4-methoxytienzyl group, a 3-methoxyl>enzyt group, a 
4-chlorobenzyi group, a 2-phenethyl group and a 3-phenylpropyl group. 

[0047] Preferred examples of the heteroarylalkyi groi^ having from 5 to 13 cartxHis, which may be substituted, 
include a 4-pyridylmethyl group, a 3-pyridylmethyl group, a 2-pyridylmethyl group, a 2-(pyricBn-4-yl)ethyl group, a 2-(py- 
ridin-3-yl)elhyl group, a 2-quinolylmethyl group and a 3-isoquinolylmethyl group. 

[0046] Examples of the halogen atom indude a fluorine atom, a chlorine atom, a bromine atom and an iodine atom. 
[0049] The compounds of the present invention are prefefat)ly compounds where in the following formula (1): 
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wherein is the following formula (II) 



C 




0 (III 

(wherein and R^ each represents a methyl group or a methoxy group and R^ represents a methyl group); R2 rep- 
resents a hydrogen atom, a methyl group, an isopropyl group, a phenyl group, a 3-methoxyphenyl group, a 3-pyiidyl 
group, a 4-pyridyl group, a benzyl group, a S-pyridylmethyl group, a 4-pyridylmethyl group, an acety group, a car- 
l)oxymethyl group, a methoxycarix>nylmethyi group or tert-tnitoxycarbonytmethyt group; and X represents a cartwxyf 
group whichmay be esterifted or amidated). 

[0050] Particufarty preferred specific examples of the compounds include the following compounds: 

4- (3,4,5.6-telramethoxy-2-methylber«yl)-2-ber>2yloxyl)enzoicacid, 
6-(3.4.5,6-tetramethoxy-2-methylbenzyl)-2-benzyloxybenzoic add, 

5- (3,4,5.6-tetramethoxy-2-methylbenzyl)-2-benzyk>xybenzoicadd, 

3- (3.4,5.6-telramethoxy-2-methyfbenzyl)-2-benzyloxyben20icacid. 
N-{4-(3,4.5,6-tetramethoxy-2-methyll)enzyl)-2-benzyloxyben2oyl]plperidine, 
N-{5-(3.4.5.6-tetramethoxy-2-methytbenzyl)-2-benzyloxyt>en2oyll ptperidine, 
N-[5-(3,4,5,64etramethoxy-2-methylt>enzyl)-2-benzyk>xybenzoyl] morpholine, 
fK5-(3,4,5,6-tetrarnethoxy-2-^ethytberi^)-2-4)erizyloxyt}enzoyl]-4-^ 

4- (3.4,5.6-tetramethoxy-2-methyfbenzyf)-2-hydroxybenzoic add. 

5- (3,4.5.6-tetramethoxy-2-methylbenzyl)-2-hydroxybenzoic add. 

3- {3,4,5.64etramethoxy-2-methylbenzyl)-2-hydroxyt}en2oic add. 

4- (3.4.5.&4etramethoxy-2-methylt>enzyl>-2-acetoxybenzoicadd, 

5- (3,4.5.6-tetranr)ethoxy-2>methyibenzyl}-2-acetoxybenz(Mcadd. 
3-(3,4.5.6-tetramethoxy-2-methyibenzyl>-2-acetoxyt>enzoicadd. 
methyl &-(3,4,5,64etramethoxy-2-metliyibenzyl)-2-hydroxybenzoate. 
5-(3,4,5.64etramethoxy-2-methy!t)enzyl)-2-methoxyt>enzolc add, 
5-(3,4,5,6-tetramethoxy-2-methyibenzyt)-2-isopropoxyt)er)zotc add, 
methyl 5-(3,4,5,6-tetramethoxy-2-methylbenzyl)-2-pherK)xybenzoate. 
methyl 5-(3,4.5.6-tetramethoxy-2-methylbenzyl)-2-(3-methoxyphenoxy)benzbate, 
metr^5-(3,4.5,64etramethoxy-2-meth)^benzyl)-2-<3-pyridylmethy^ 
methyl 5-(3.4.5.64etrametfioxy-2-methyibenzyl)-2-(4-pyrTdytmethyloxy}benzoate. . 
methyl 5-<3,4.5.6-t^ramethoxy-2-methylbenzyl)-2-(teft-tnrtoxycarbonylmethyloxy)be^ 
5-(3.4.5,6-tetramethoxy-2'methy(benzyl)-2-phenoxybenzbtc add. 
5-(3.4.5,&-tetrafnethoxy^2-methylbenzyl)-2-(3-methoxyphenoxy)benzom add. 
5-(3,4.5.6^etrarnethoxy-2-<nethylbenzyl)-2-(3-pyi1dylmethyk)xy)benzc^ • 
5-(3.4.5.6-tetramethoxy-2-methyft)erizyO-2-(4-pyTidylmethyloxy)berizoic add. 
^H5-(3.4.5.6-tet^amethoxy-2'^ethylbenzyI)-241ydroxyt)enzoylIpfperidine, 
N<(5-(3,4.5.6-tetramethoxy^2-methytbenzyl>-2-hydroxybenzoyl} morpholtne. 
^H&<3.4,5.64etramethoxy-2HTtethylbenzyl)-2-(^-pyIidylmethyloxy)t>^uo^ . 
N45-(3.4.5.6-tetrarnethoxy-2'^ethyti)enzyl)-2-<4-pyridylmethytoxy)t>^ 
N^5-{3.4,5.64etramethoxy-2-methylbenzyl)-2-<3i)yridyloxy)l)enzoyflpipei^ 
N45-(3.4,5,64etrannethoxy-2-methylbenzyi)-2-^4-pyridyloxy)t)enzoyfI^^ 
|vK5-(3.4.5.64etramethoxy-2-methytt)enzyl)>2-(methoxycartx>nytmethyl6xy)t)en 
N45-(3.4.5,64etrarnettioxy-2Hnethy1t>er)zyi)-2'-(34ert'4>utoxycartx)ny(n^ 
N-[5-(3.4.5.64etraniethoxy-2-methylt)enzyf>-2-(3rpyridytmethyloxy)befizoy^^ 
N45-(3.4,5;64etramefhoxy-2-^ethylbenzyl}-2-(4-(pyridyimethyloxy)benzo 
N45-(3.4.5.64etramethoxy-2-methylbenzyl}-2-<3i>yridyloxy)benzoyqrT^^ 
N-{5^3.4.5,6-tetramethoxy-2-melhylberizyf)-2-(4-pyridyloxy)t)enzoyllmorphofine, 
N-{S-(3,4.5,64etramethoxy-2-<nethytberizyl)*2'(methoxycart>orYylmethy!oxy)t>en^ 
^'4M3.4.5.64etramethoxy-2-methylberizyl)-2-(tert-butoxycarbonylmethyloxy)beriz^ 
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4- (5,6-diniethoxy-3-inethyl-1 .4-benzoqufnon-2-yf)methyt-2-benzytoxybenzoic acid, 
6-(5,6-dimethoxy-3-fnethyl-1 ,4-benzoquinon<2-yt)methyl-24>enzyloxybenz<Mc add, 

5- <5,6-dtmethoxy-3-methyf-1,4-ben2oquirK>n-2«y!)niethyf-2-ben2ytoxy^ acid. 

3- {5,6KJimethoxy-3-riiethyl-1,44>enzoquinon-2-yl)meUiyi-2-benzyloxybe^ 

4- (5,6-dimethoxy-3-methyl-1 ,4-ben2oqutnon-2-yl)methyl*2-acetoxybenzoic add, 

5- (5,6-dimelhoxy-3-methyl-1 ,4-benzoquinon-2-yl)methyl-2-acetoxybenzotc add, 

3- (5,6<itmethoxy-3-methyl-1.44>enzDquinon-2-yl)meth^ 

4- (5,6-dimethoxy-3-methyt-1,4-benzoquinorv2-yf)niethyl*24iydroxybenzoic add. 

5- (5.6-dimethoxy*3-methyl-1 ,4-b€nzoquinon-2-yl)methy1-2-hydroxybenzolc add, 
3-<5.6-dimethoxy-3-methyl-1 ,4-ben2oquiriori-2-yl)methy<-2-hydrDxybenzoic add, 
5-(5.6-dimethoxy-3'methyl-1 ,4-ben2oquinorv2-yl)m€lhyl-2-methoxybenzoic add, 

5- (5,6Kifmetho)cy-3-fnethyl*1,4-benzoquinon-2-yf)fiiethyl-2-4so^ add, 

5-(5.6-dimethoxy-3-methyl-1 ,4-benzoquinon'2-yl)methyt-2-phenoxybenzoic add, 

5-(5. 6-dimethoxy-3-fnethyH, 4-benzoquinorv2-yl)methyl-2'<3-methoxyphenoxy)ben2Dic add, 

5-(5,6-drmethoxy-3-methyH ,4-berizoquinon-2-yl)fnethyl-2-(3-pyTidylmethyloxy)benzoic add, 

5-(5.6KJimethoxy-3-methyl-1.4-benzoquinorv2>yt)methyl-2-(4i3yri 

N-[4-(5,6-dimethoxy-3-methyl-i,44>enzoqutnon*2*yl)mefh^ piperidine, 

N-[4^5,6-dimethoxy-3-methyl-1,4-benzoquinoiv2-yl)methyl-24)enzyloxyben^^ 

N-I4^5,6Kjimemoxy-3-methyl-1.4^benzoquinon-2-yf)methy^2-bea2^ 

N-I6-(5.6-dimethoxy-3-fnethy(-1 ,4-benzoquinon-2-yl )fnethyJ-2-benzyk)xybenzoyl}-4-niethoxyanfline, 

N-[5-{5.&Kiimethpxy-3-methyl-1.44)enzoquinon-2-yf)methyl-2-benzyloxyt^ 

N-[5-<5.6Hiimethoxy-3-methy»-1.4-benzoquinon-2-yJ)methyl-2-berizyto 

N^5^5,6-dimethoxy-3-methyl44)eiuoquinon-2-yl)methyl-2^benzylo)^ 

N- [3-(5.6-dimethoxy-3-methyl-1 .4-benzoquirK>n-2-yl)mett^ 

|sj-(3-<5.6-dimethoxy-3-methyH ,4-benzcKjuinpn-2-yl)methyl-24)enzyloxybenzoyOmoiphoU 
N-(3-{5,6-dimethoxy-3-methyl-1,4-benzoquinon-2-yi)methyl-2-benzyk)xybe^^ 
N-I4-{5,6Klimethpxy-3-niethyI-1.4-benzoquinon-2-yt)methyt-2-acelox 
N-[5-(5.6-dimethoxy-3-methyi-1,4-beruoquinon-2-yt)methyl-2-acetoxybenz^ 
N-[5-(5.GHdimethoxy-3-methy(-1 ,4-benzoc|uinon-2-)i)metfiyt-2-acetoxybenzDygfiK3i^^ 
N-[5-(5,6-dimethoxy-3-methyl-1 »44)enzoquirK>n-2-yt)methy1-2-acetoxybenzoyq-4-mefhoxyannine, 
N-[3-(5,6-dimethoxy-3-methyH ,4-benzoqufnon-2-yl)methyl-2-acetoxybenzoyOpipendine, 
N-[3-(5.6-dimettioxy-3-melhyl-1.44)enzoqulfK>n~2-yl)methyl-2-acetoxybe 

N-[a-<5.6-dimetho)cy-3-fnethyH ,4-benzoqulnon-2-yl)methyf-2-acetoxyl»nzoyO-4-mettK)xyaniline, 
N-i5-(5,6-dimethoxy-3-melhyl-1,4^benzoqirinon-2-yl)methyl-2-hydroxy^ 
N-[5-(5,6-diine&ioxy-3-mefhy1-1 .44)enzoquinon-2-yl]methyl-24iydroxybenzoyqmoiph^ 
N-(5-(5.6-dtmethoxy-3-methyl-1 ,44ienzoqi^ non-2-yl)methyl-24iydroxybenzoyIM-'ne^ 
N-(3-{5,6-dimethoxy-3-melhyH .4-benzcKiuinorv2-yl)methyf-24iycroxybenzoyOpiperkJine, 
N-{3-{5,6-cnmethoxy-3-methyH ,44>enzoquinorv2-yl)methyl-24iydroxybenzoyllmorpholine, ^ 
N-{3-{5.6-<rirnelhoxy-3-melhyl-1,44)enzoquSnon-2-yl)meth^ 
N-{5-(5,6-dimethoxy-3-methyl-1.44>ehzoquirK)n'2*yl)methyl-2 
N-f5-(5.6-difnethoxy-3-methyl-1 .44)enzoquinon-2-yl)rnethyt-2<^ettK)xyberi^^ 
f4-[5-(5,6-dimelhoxy-3HTiethyH .44)enzoquiiK)rv-2-yl)melhyl-2-methbxybenzoylH-n^ 
|sK5-(5,6-dimethoxy'3-methy»-1.4-benzoquiix)n-2-yl)methyl-2-l^ 
N-f5^5,6Kfimethoxy-3-methy^1.4-befUoquinon-2-yI)methy^ 

N-^5.6-dnnetho)^-3-methyt-1 ,44)enzoquiiK)n-2-yQmethyl-2Hsopropoxybenzoyl}^^ 
N-^5.6^imethoxy-3rrnettiyl-1.4-benzoqi^ 

N-[5-<5.&<limethoxy-3-methyf-1 ,4-benzoquinofv2-yl)methyl^2'^enoxybenzoyl]rnorpl]^ 
N-[5^5,6-dmiethoxy-3-methyl-1 .4-benzoqiAno(v2-yl)methyl-2-i)herK>xybenzoyfH-^^xyaf^ 
N-{5-(5,6-dimethoxy-3-methyl-1 ,4-benzoqumoiv2'^)fnethyl-2-(3-mett^^ 
fH5-(5,6-dimethoxy-3-niemyl-l .44)enzoqulnorv-2-^)met^ 
fK5-{5,6-cfimelhoxy-3Hiieth>4-1.4-befizoqu^^ 

N-{5-(5.6-dimethoxy-3-niethyl-1 ,4-berizoqiJinofv2-yQn^thyl-2-<ai>yndybnethyto^^ 
N-I5-{5.6-<fimethoxy-3-methyl-1 .44)efizoqiJtnofv2-yl)m€thyl-2-^3-pyrWyfroet^^ 
rH5^5.6-dmethoxy-a^ethy^1 ,44)enzoquinoiv2-yl^ 
N^5^5.6Hfimemoxy-3^nethyl-1,44>enzoquirKWv2-yl)met^^ 
N-^5,6-<fimethoxy-3-metf^1 .44)enzoquinon-2-yl)methyl-2-^4-pyridy!n^^ 
N-^5.e^methoxy-3^ethyi.1,4 4)enzoquiiK>fv2-yt)methyl-2^4-pyridylm^hy^ 

N^5-(5,6-dinrmthoxy-^3-fnethyl-1,44ienzoquinon-2-^ ' ' -~ 
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N-[5-(5.6-<iimethoxy-3*methyl-1,4-befUoquinor>-2-yl)methyt-2^ 

N-[5-{5,6-dimethoxy-3-methyl-1.4-benzoquinon-2-yt)methyt-2-(4-pyridyloxy)b^ 

N-I5-(5 ,6-dimethoxy-3-fnethyl- 1 .4-beruoquinon*2-yl)methyl<2-(4-pyridyloxy)benzoy(]mofphoGne» 

N-[5-(5.6-dimethoxy'^-methyl-1,44)enzoquifK>nT2-yl)methy!-2-(methoxyc^^ 

N-(5-{5,6-<finiethoxy-3rfnethyl-i ,44>enzoquinon-2'yOniethy^2-(methoxycart>onytmethyloxy)benzoyl]m 
line, • 

N-[5-(5»6-dimethoxy-3-methyl-i,4-befUoquinon-2-yl)met^ 

ine. 

N-(5-(5.6-difnethpxy-3-methy(-1 .4-benzoquinori-2-yt)methyl-2-<tei14)utoxycart3oriyb^ 

fine, 

N-[5-(5,6Hlimethoxy-^Hnethyt-1,44>enzoqiJinon-2-yl)meth^ 
N-[5-(5.6-dimethoxy-3-methyl-1,44)enzoqiJinon-2-yf)methyl-2-acetoxyb^ 
N-[5-{5.6Kfimethoxy-^-melhyl-1.44>enzoqufrK)n-2-yl)methyf-2-€K:etoxyb^ 
N- I5-(5,6-dimethoxy-3-methy»-l,4-befuoquinon-2-yl)methy^2-acetoxybe 
N-[5-{5,6<limethoxy-3-methy!-1,44)eruoquinon-2-y!)methyl-2-acetox 

N-{5-{5,6-dimethoxy-3-methyf-1 .44>eruoquinorv2-yl)niethyl-2-acetoxybenzoyIH-<^noani!ine, 

N-[5-(5,6Ktiriiethoxy-3'^ethyi-1,44>enzoqijlnon-2-yf)methyf-2-acetox^ 

N-[5-(5.6-dimethoxy-3-methyf-1,4-benzoquinon-2-yf)niethyl-2-acetoxybenz^ 

N-[5^5,6Kiimethoxy-3-methyl-1.4-benzoquifyon-2-yl)methyf-2-hydroxyberut^^ 

N-I5-(5.6-dHTjethoxy-3-methy^1,4-berizoquinon-2*yI)methyl-24iydroxyt^ 

N^5^5,6-<iimethbxy-3-methyl-1.4-benzoquinorv2-yOmethyl-24iydroxybenzoy^ 

N-[5-(5,6-dimethoxy-3-niethyl-1 ,4-benzoquinon-2-yl)methyl-24iydroxybenzoyq^4^(o^ 

N-^5,6-diinethoxy«3-methyt-1 ,4-bercoquinorH2>yOmethyK-24iydR>xybenzoyiH-mor^^ 

fH^5>6-dimethoxy-3-methy1-1.4-benzoquinorv2-yt)niethyf-24iyd^^^ 

N-[iHS.6Hj^methoxy-3wnethyl-1.44>enzoquinorv2-yl)methy^-24lydfoxy^ 

^^[5-(5,6-dimethoxy-3-methyl-1.44>enzoqu^non•2-yl)methyl-24lyd^ox 

N-[5-(5,6-dimethoxy-3-methyl-1 .44>erizoquinon-2-yOmethyl-24iydroxybenzoyO^S)-1-phenytethylafTMrie, 
N45-{5,6-dimelhoxy-3-fnelhyf-1 .4-benzoqiAnon-2-yl) rnelhyl-24iydroxybenzoylMR)-1-phenytethylarnine, 
N-[5-(5.6-dimethoxy-3-nnethyl*1 .44>erizoquinon-2-yt)methyl-2-phenoxybenzoyl]-1 .2,3,4-tetrahydroquinofine, 
N-{5-(5.6-<fimethoxy-3-methyl-1.44}enzoqutnon-2-y^ ]-2-methylpiperidine, 
N-[5-(5,6-dimethoxy-3-ffn.ethyl-1 .449enzoquifKm-2-yi)fTiethyl-2'<3-pyridytmethylo^^ ,2.3,44etrafiydro- 
quinoiine, 

N-[5-(5,6-dimethoxy-3-methyl- 1 .44>enzoquinion-2-yf )methy^2-^3-pyridylmethytoxy)beiuoyO-4-m 
N-(5-(5,6-diinethoxy-3-inethyl-1 ,44>enzoquinon^ 
aniline, 

N^5-(5•6-<fimethoxy-3-methyl-1 ,4-ben2oquinon-2-yt)roethyl-2-^3-pyridyfmethyIoxy)benzoyfl-4-a€»tyfanH 
meUiyl 5-(5,6-<rm[iethoxy-3-meAyl-1 ,44>enzoquinon-2-yl)nrie^ 
hH6-chIoropyridin-3-yI)-4-(5,6-dimethoxy-3-meth^^ 

hH2<chlc>ropyridin-3-yt)-4-(5,6Kitmeth9xy-3'methy^ .4-benzoquinon-2-y!)niethyl-2-acetoxybenzamide. 

1^2<hkxopyridin-3-yl)-4-(5.6^metlioxy-^^ 

N-<6-methoxypyridin-3-^H-(5,6-dimethoxy-3-methy^1.4-^^ 

^^6-f?lethoxypyridi^^yl)-4-(5,6Krin^lethoxy-3-fnet^ »44)enzoqiBnon-2-yOmethyt>24iydfoxybenzafnide. 
N-{4-(5.6Kiimthoxy-^4nethyl-t,4-benzoqiiinon-2-^niet^ 

fine, 

hl-H-(5.6-€fimethoxy-3-fnefhyl-1 ,44>enzoquinon-2-yl)methyl-2-4iydraxybenzoyq-4-(tril^^ 

line. 

N-<pyridin-3-yl)-4-<5.6-dffnethoxy-3-inem .4-l)enzoquinon-2-yl)methyl*2-aceto)^benzamide. 
NKP>^in-3-ylH-{5.6-<finwtho 

N-{pyrWin-4-yl>-4-(5.6-dinielhoxy-3Hrnethy*-1»4-benzoqw^^ 
hK5-(5,6-<riniethoxy-3-niemy^1,44jenzoquinon-2-yl)meth^ 
N45K5.6-dimethoxy-3-fnethyl-1«44>enzoquinon-2*yl^ 
hH5^5.6-<ilrnemQxy-3^e1hyl-1.44>enzoquinon-2^)^ 

N-I5-($,6-dtm^hoxy-3-methyl-1 .44)enzoquinon-2-yf)fnethyl«24iydn>xyfoenzoyQ-3-^nl^^ 

Nr^5,6-dbneth(>xy-3-methyt-1»4-benzoqi^non-2-yqmethyl>2*ac^ 

FK5^5,6-<fimethoxy-3-methyl-1.4-benzoquinon-2-yOniethy!-24iy^ 

ethyl N-(S-(5,6-difnethoxy-3-methym .4-benz(X|idnon-2'^)fnethyl-2-acetoxybenzoylH-aniim4^^ 
ethyl N4&^5,6Kfimethoxy-3-methyl-1,4-benzoquinon-2-yOmethyt-24iydf^^ >4-arranobenzoate. 
N-[5-(5.6-(fimethc»^-3-ntethyl-1 .44>enzoquinon-2--yqmethyl-2-acetoxybenzoyi>-4<yanomethyla^ 
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N-t5-{5,6-crimemoxy-3-methy[-1.4-bercoquinon-2-yl)methy^^^ 

N-l5-{5.6-dimettK>xy-3l-methyl-1,4-ben2oquinon-2-yl)meth^ 

N-[5^5,6-<fimethoxy-3-methyl-1Abenzoqulnofv2-y!)memyl-24iydrox^ 

N-(5K5.6-<fimethoxy-a-methyl-1.4-benzoquinon-2-yl^^ 

N-l5K5.6-(toethoxy-3Hnelhyl-1.44>enzoquinorv-2-yl)melhyt-24iydrox 

N-{pyridln-2-yt)-5-(5.6-dtrnethoxy-3-methyt-1 ,4-ben2oquinon-2-:yt)methyl-2-acetoxybenzamide, 

K-(pyridirv2*yl)-5-(5,6<^ .4-benz«xjuinon-2-yl)methy«-2-hydroxybenzamide. 

^^pyridin-4-y!)-5-(5,6-dimethoxy-3-methyf-1.44>eftt 

N-(pyrid?n-3-yl)-5-(5.6-dimethoxy-3-memyl-1,4-benzoquf^ 

N-cyctopfDpyl-5-{5.6-dimethoxy-3-methy^1,4-benzcKiuinon-2-yl)nie^ 

N-cydopropy1-5-(5.6Hfimethoxy-3-methyl-1,44)efvzoquinon-2-^ 

NK;ydohexyl-5-(5.6<nmethoxyT3-inethyl-1 ,4-ben2oqutnon-2-yi) melhyl-2-acetoxybenzamide 
N-cyclohexyl-5-{5.6-dimethoxy-3-methyl-1 ,4*enzoquinon-2-yl)methyl-2-hydroxybenzamide 
* N-memyl-N-{5-(5,6-<finTethoxy-a-niethyl-1 ,4-benzoqiJiriori-2-yl)methyr-2-acetbxybef«oyM-inet^ 
N-methyW445-(5,6-dimethoxy-3-methyl-1.44}en2oquirK)n^^^ 
N-l3-{5,6Hlim8moxy-3-methyl-1.4-benzoquinon-2-yl)methyl-2-acetoxyte 

N-[3-(5,6-dimethoxy«3-{nethyf-1 .4-benzoqui'norv2-yt )methy«-2-hydroxybenzoylH-lrifluoromethyfaninne. 
ethyl hK5-(5.6-dlmethoxy-3-methyl-1.4-ben2oquifion-2-yl)memyl-2^3«py^ 
zoate, 

N-(pyridin-4-yl)-5-(5.6-dimethoxy-3-methyl-1 ,44>enzoquinon-2-yf)memy»-2-(3-pyridy!methyloxy)benzamide. 
N (pyridln-3-y!)-5-{5,6Kfimethoxy-3-methyl-1 .4-ben2oquinon-2-yt)me^^ 
N-cyclopropyl-5K5.6Kfimethoxy-3-metriyl-1.44>enzoquinon-2-yl)methy^ 
N-cydohexyl-5-{5.6Hrimethoxy-3-inemyl-1,4-berizoquinoiv2-yl)m^^ 
N-[5-(5.6-dlfnethoxy-3-methyH .4-benzoquinon-2-yI)mclhyl-2-{3-pyridylmethyloxy)te^ 
anifine. 

N-(5^5,6-dimethoxy-3-methyl-1.44)en2oquinon-2-yI)methyl-2-aceloxybenzoy^ 

line, 

N-[5-{5.e-dimethoxy-3-methyH ,44)enzoquinon-2-yl)methyl-24iydroxyben2oylH-{trifluorom 

fine. 

N-p-(5,6-dlfnethoxy-3-methyl-1,44)enzoqw 

fine, 

N- [3(5.6 -diraethoxy-3-methyl-1 .4-benzoquinofv2-yI)niethy»-2-acetoxybenzoyll-2.4-dichloroaniUne, 

N-(3-<5,6-dimethoxy-3-inethyH .4 4>enzoquinon-2-yl)m8thyl-2-hydroxyl>enzoy^2.4KJichloroahilnie, 

N-[3-(5, 6-<Jimethoxy^3-methyl-1 .44)en2oquinon-2-yl)nrethyl-2^^ 

N-[3-<5,6Hfimethoxy^3-meth^1.44)en26quinon-2-yt)^^ 

N-(6-methoxypyridin-3-yl)-5-(5|6-dimetto 

N-(6-fnethoxypyridifH3-ylj-M5.6-dlmethoxy-3-mett^ 

N-(2,6KJimethoxypyrkJirv-3-yl)-5-(5.6-dimelhoxy-3-methyl-1.44)enzoqu 

N-(2.6<nmethoxypyridin-3-yfV5r<5.6-diraethoxy-3-methyl-1 ,4-benzoquinon-2-yOniethyJ-2-hydroxybenzamide, 

N-{6-dilofDpyridin-3-yl)-5-{5.6Klimethoxy-3rmemyl^ 

N-(6-chkHopyrid!n-3-yO-5K5.6^meth^ 

N-(2-<*loropyridin-3-yl)-5^5.6Kfimethoxy-3-methyl-1.44)enzoqui^ 
N-(2-<^rforopyridin-3-yl)-5-(5,6-dimethoxy-3-met^ 

tert-butyl rH5r(5,6-diniethoxy-3-methyl-1 ,4-ben2oquinon-2-yl)methyl-2-aceloxybenzoyll-4-amfnoben2oate, 
N-{5-(5.6-<finiethoxy-3-methyl-1 .44)en2oquinon-2-^)mettvl-2-«cetoxybenzoyll-4-anwnobera^^ add, 
N-(5-<5.6-<fime(hoxy-3-fnethyl-1 ,4-bena»qiinon-2-yl)methyr-2-h^ add, 
N^5K5.6-<fifniBthoxy-3-methyl-1 ,4-ben2oquinon-2-yl)memyl-24iydroxybenzoyl}-^^ 
N-[5-(5.6Kfimethoxy-3-methyH ,4-benzoquinon-2-yl)methyl-24iydfDxyberizoyl^2;6-d!dilon^^ 
ant&ne. 

N-(3-tert'*irtoxycaft)oriytpyndif>-2-yl)-5^5,6Kfime^ 

mide. 

N-{3^ydroxycaftx)nylpyridirv2-yl)-5r(5.6-difTO 
mide, * • . 

hK34iydroxycaitK)nylpyii<fin-2-yl>-5K5,«-dimetto 

mide; 

rHMeft4)Utoxycart»nylpyrkfin-2-yl)-5-{5.6<fimetho ,4-benzDquinon-2i^)mettpd-2-ac«oxybenza- 

mide, , ^ 

N-{54iydroxycartK)nylpyridin-2-yl>-5^5,6-dimeax>xy^3^ ,44)en2oqiiinon-2-yOmettiy^2-acel«»qrbe^ — 
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mide, 

N-(5-hydroxycarbc«ylpyiWin-2-yO-5^5,6-dimethoxy-3-m 

mide. 

^H5^5.6-dimethoxy-3-memyl-1.4-ben2oqulnon-2-yl)meth^^^ 
noantltne. 

N-(5-{5,6-dimethoxy-3-methyf-1 .4-benzpquinon-2-yl )methyl-2-hydroxyben2oylH-tert-buloxycarbonylafnl- 
noaniline, 

N-(pyridn-3-yl)-5-(5,6-dimethoxy-3-methyH .4-l)en2oquinon-2-yOnfiethyl-2-acetoxyt)en2amide, 
N-(pyridin-3-yi)-5-(5.6-dimethoxy-3-niethyl-1 ,44)enzoquinofv2-yl)rnethyl-2-hydroxybeiizafnide (methanesul- 
fonate). 

NKpyridirv4-yl)-5-{5,6Kiimethoxy-3-methyl-1,44}en2oquirK)n-2-yO^ (methanesul- 
fonate). 

N^5-{5.6-dimethoxy-3-methy^1,4-beruoquinolv2-yl)methy^-2-hydro 

N-l5-(5.6-dimethoxy-3-melhyl-i ,4-benzoqufnofv-2-y!)methyl-2-4iydro)^benzc^li>phM^ (hydro- 
chloride), 

N-(pyridin-3-yl)-3-{5.6-dimethoxy-3-niethyl-1 .4-ben2oquinoiv2-yl)methyl-2-acetoxybenzamlde. 
N-(pyridirv3-yl)-3-(5.6Klimethoxy-3-fnethyf-1.44)enzoquinoiv2-^ 
N-[5-(5,6-dimemoxy-3-methyl-1,44)eruoquifK)rV'2-yt)methyl-2-acetox^ 
N-[5- (5.6-dimethoxy-3-methyl-1 .4-ben2oquinon-2-yl)methyl-24iydroxybenz 

N-[5-(5.6-dimethoxy-3-methyH ,44>erizoquinoiv2-yl)methyl-2-acetoxybenzoyO-4-<1 H-pyrazol-3-yOanH^^ 
N-{5-(5.6-dimethoxy-3-friethyH .44)en2oqulrK)n-2-yl)methyl-2-hydroxyben2oyO^ H-pyrazol-3-yl)anHine. 
N-memyl-N-{5-(5,6-dimethoxy-3-methyl-1,44)enzoquirK)f^ 

aniKne. . * . 

N-methyl-N-{5-{5,6-diniethoxy-3-inethyH ,4-benzoc|uinon-2-y«)methyl-2-hydroxybenzoyO-4-trmuoromethyr- 

anUtne, 

t-^tyl N-[M5,6^*methoxy-3HT>ethyl-1 .4-benzoquiri(^ 

N-(2-memoxypyrkJirh3-ylK5-{5,6-dlmethoxy-3-methyl-1,4-ben2oquin^ 

N^2-methoxypyridin-3-yl)-5-(5,6-dimethoxy-3-methyl-1.4-ben2oqui 

N-(2-dimemyJaminopyridin-3-yl)-S^5,6-dimethoxy-3-methyl-1,4-ben^ 

N-{2KiimethylamirK>pyrWirv3-yl^5-(5,6-dimeth^ 

N^5-{5.6-rflrnethoxy4^ethy»-1,4-benzoquinon-2-^^^ 

lvH5-(5.6-dimethoxy-3-me%M .4Tberea)qdnofV-2-yr^ 

N^2-chloropyridin-3-yl)-5^5.6KJiniethoxy-3-mem^^ 

N^2-moipholtfK)pyridfrv^3-y1)-5-{5.6Hrimethoxy-3-ntet^ .4-benzoquinon-2-yl)methyl-2-ace!oxybenzamide, 

N^2-moipholinopyridin-3-y!)-5-{5.6-dimethoxy-3-memyl-1.44^ 

|sj^6-iTK)rpholinopyridifv3-yI)-5-{5,6-dimethoxy-3-methyl-1.^ 

N-{6-moiphoHnopyridin-3-yI)-5-(5,6-dlmethoxy-3-me^^ 

l^2H*iloropyrkJlrv4-yO-M5.6Kfimelhaxy-3HTO 

N-(2-chloropyrkJin-4-yl)-5-{5.6KJimethoxy-3-fnethyl-1.44^ ' 
N-{6-methoxypyrimfdiiv4-yi)-5^5.6-dlmethoxy-3-methy^ 
N-(6-methoxypyrimidir>^yJ)-5-(5,6^imethoxy-3-me 
N-(2-fnethoxypyridifv4-yl)-H5,6-dimethoxy-3^^ 

N-(2-methoxypyridin-4-yt)^5.6-dimelh^ ,44ienzbquinoiv2-yl)methyl-24iydroxybe^^ 

5-{2,5-dimethoxy-3,4,6-trimethylben2yl)-2-acetoxyben20icacW^ 

5-(3.5,6-trimethyH ,4-benzoquinon-2-yI)methy»-2-acetoxybenz«c acid, 

N-{5-(3,5.6-trimethy1-1 .4-ben2oquinon-2-yl)methyt-2-acetoxybenzoyll-44rifluor^ 

N-{5-<3,5.6-trimethyH ,4-benzoquinofv-2-yOmemy^24TydfDxybenzoyfJ-4-^^ 

rH2HWoro|jyridif>-3-yl)^3,5.64ri^^ 

N-(2<hloropyridir>-3-yf>-6^3.5,64rimethyl-1 

N^pyridin-4-yl>-5-{3,5.6-toimethyi-1.44>enzoquinon-2^ 
[0051] Examples <rf the production method of the compounds for practicing the present invention are described 
below. However, the production method of the compound as an active ingredient of the present invention is not fifnited 
ther^o. 

[General Production Method] 

[0052] The siAstituted benzoic add derivative represented by fbmiula (t), wtwch is used as an active ingredient of 
the present invenSon, can be produced using a synthetic intermediate whidi can l>e prepared according to the niett«Dd 
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described in K. Suzuki. T. Tatsuoka. T. Ishihara, R. Ogino. T. Miyazaki, F, Satoh. S. Miyano and K. Sumoto. Chem. 

Pharm. BuH., 45. 668-674 (1997). or a method based thereupon. 

[0053] More spedficaify; an aldehyde compound represented by formula (IV): 



10 



IS 




CHO 



(IV) 



(wherein to R5. R9 and R}^ are as defined above) is allowed to react with a Grignard reagent or an orgartic lithium 
reagent prepared from a tiromophenol derivative to afford a compound represented by fomnula (V): 



20. 



25 




OBn 



or" oh 



(V) 



30 



35 



40 



45 



'50 



(wherein R3 to R^ R® and R^® are as defined above, and Bn represents a benzyl group, which may be si^tituted). 
aiKi this compound is reduced with a redudng agent such as triethylsilane in the presence of catalyst such as Lewis 
acki or trimethylsilyl trifluofomethanesuifonate and then catalytically reduced by stimng it in a hydrogen stream in the 
presence of catalyst such as palladium-carbon to obtain a phenol derivative represented by formula (VI): 




(VI) 

(wherein R3 to R^ R9 and R^<» are as defined above). 

[0054 obtained compound is stirred togetfier with hexam^hyfenetetramine In a soWent such as trifhioroacetic 
add at a temperature from room temperature to 100**C and then hydrolyzed to obtain a compound represented by 
formula (Vila): 



55 
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10 




CHO 



(Vila) 



IS 



(wherein to R^, R9 and R^o are as defined above), 

[0055] This compound is stirred together with an alkylating agent such as dimethyl sulfate or benzyl bromide at a 
temperature from room temperature to 50®C in ttie presence of a base such as potassium cartxinate or sodium hy- 
droxide In a solvent not partidpating in the reaction, such as acetone, to obtain a compound represented by formula 
(Vllb): 



20 



25 




CHO 



(Vllb) 



30 



35 



(wherein R^ to R^ R^ and R^^ are as defined above and R^ represents a lower alkyl group having from 1 to 6 carbons 
or an aralkyi group having from 7 to 14 cart>ons). 

[0056] The resulting compound is dissolved in a solvent not participating in the reaction, such as acetonitrile, and 
then stirred at a temperature of 0 to SCTC in the presence of an oxidizing agent such as sodium chlorite and aqueous 
hydrogen peroxide, in a mixed solution with a phosphate txjffer solution to oi>tain a substituted benzoic add derivative 
represented by formula (la): 



40 



45 




COOH 



fla) 



50 



(wherein to R^. R^ and R^^ are as defined alx>ve and R^ represents a lower alkyl group having from 1 to 6 carbons 
or an araRcyl group having from 7 to 14 cartxKts). 

[0057] This cartx>xylic acid compound is treated with diazomethane or (trimethylsilyl)diazomethane in a soh^nt noi 
partidpating in the reaction, such as methanol, or condensed with an alcohol represented by formula (VIII): 



R*-OH 



(Vill) 



55 



(wherein R^ represents a lower alkyl group having from 1 to 6 carbons or an aralkyi group having from 7 to 14 cart)ons) 
or an amine represented by formula (IX): 
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H — N 



S 



(IX) 



(wherein and are as defined above) using a condensing agent such as 1-ethyl-3-(3-dimethylaminopropyl)car- 
bodiimide hydrochloride or as an add chloride form with oxalyl chloride or the like in the presence or absence of catalyst 
such as 4KJimethyiaminopyridine in a solvent not participating in the reaction, such as methylene chloride, whereby a 
compound represented by fonmula (lb): 




OR 



(lb) 



(wherein R^ to R^. R^ and R^^ are as defined atx>ve and X' represents an esterified or amidated cartx>xyl group) can 
t)e obtained. 

[0058] The compound where in fomiula (tb). R^ is a benzyi group which may be substituted is stin-ed at a temperature 
from room temperature to SO^'C in a hydrogen stream in the presence of catalyst such as paIladium-cart)on, wherry 
a compound represented by formula (Ic): 




(ic) 



(wherein R^ to R^, BP, R^o and X* are as defined above) can be obtained. 
[0059] The compourxi (Ic) Is: 

1) stirred together with an all^ting agent such as alkyi hatide at a temperature of 0 to 100*>C in the presence of 
a base such as potassium carbonate in a sclent not participating in the reaction, such as acetone. 

2) stirred together with a boronic acid derivative represented t>y formula (X): 



OH 



OH (X) 



(wherein R^ represents an aryt group which may be substituted, or a heteroaryl group which may t>e sut>stituted) 
in the presence of catalyst such as copper acetate in a solvent not participating in the reaction, such as methylene 
chloride or acetonitrSe. or 

3) stirred together with an ak»hol represented by formula (XI): 
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R^"-OH pel) 

(wherein represents a lower afkyt group which may be subsb'tuted. an aralkyl group which may be substituted, 
or a heteroaojfalkyf group which may be substituted) in the presence of, for example, triphenylphosphine (or tril>- 
utytphosphine) and diethylazodtcaroxylate (or N.ISI,N*.N*'>tetramethytazodtcart>oxytate) in a solvent not partidpating 
in the reaction, such as tetrahydrofuran. ufKier the conditions of normal Mitsunobu reactionsJ (or a modified 
method thereof), whereby a compound represented by formula (lb'): 




(lb') 



(wherein represents a lower alkyt group having from 1 to 6 cartmns, which may t>e substituted, an aryl group 
having from 6 to 12 cart»ons. which may be substituted, a heteroaryt group having from 4 to 11 cartx>ns, which 
may be substituted, an aralkyl group having from 7 to 14 carbons, which may be substituted, or a heteroarylalkyi 
group having from 5 to 13 cart>ons. which may be sut>stituted, and R^ to R^, R^, R^^ and X* are as defined above) 
can be obtained. 

[0060] The compounds (la), (lb) and (lb') each is oxidized wth an oxidizing agent such as ammonium cerium(IV) 
nitrate in a soh/erit not partidpating in the reaction, such as a mixed solvent of acetonitrile and water, whereby a 
benzoqulnone derivative represented by formula (Id): 



C 




(Id) 



(wherein R^ to R^ and X are as defined above) can be obtained. 

[0061] Also, the compound where in formula (la). R? is a benzyl group which may be substituted is stin-ed at a 
temperature from room temperature to 50"C in a hydrogen stream in the presence of catalyst such as palladium-carbon 
to remove benzyl group and then reacted with an acylating agent such as acetic anhydride or benzoic anhydride, 
whereby a compound represented by formula (le): 



EP1 314712A1 




(le) 



(wherein to R^, R® and R^^ are as defmed above and R" represents a lower alkyi group having from 1 to 6 cart)ons, 
which may be substituted, or an aryi group having from 6 to 12 carbons, which may be substituted) can be obtained. 
[0062] This compound is oxidized with an oxidizing agent such as ammonium cerium(IV) nitrate in a solvent not 
partia'pating In the reaction, such as a mixed solvent of acetonltrfie and water, wherry a carboxylic add compound 
represented by formula (H): . ... 




O • (If) 

(wherein R^ to R^ and R^^ are as defined at>ove) can be obtained. Then, this carboxylic add compound is conder^sed 
with an alcohol or an amine using a condensing agent in the presence or at)sence of catalyst such as 4-dimethyfami- 
nopyridine in a solvent not partidpating in the reaction, such as mett^ene chloride, whereby a compound represented 
by formula (Iq): 




(ig) 



(wherein R^ to R^ and R^^ are as defined at>ove and X* represents an esterified or amidated carboxyf gipup) can be 
obtained. 

[0063] Also, the compound of formula (tc) is: 

1) reacted with an add anhydride such as acetic anhydride in the presence of a base such as pyridine or triethyl- 
amine, 

2) condensed with a benzoic add derivative wfuch may be sut>stituted or with a heteroaryl cartx>xyfic add derivative 
such as nicotinic add or picorinic add using a cortdensing agent in the presence or absence of catdyst such as 
4-dimethytamtnopyridine. or 

3) reacted with an add chlbfide such as acetyl ddoride or t>enzoyi chloride in the presence of a base such as 
pyridine or triethylamtne, wfieret)y a compound represented by formula (ih): 
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(Ih) 



(wherein to R^, R^ and R^^ are as defined above, R'*^* represents a lower afkyt group having from 1 to 6 cart)ons, 
which may be substituted, an aryf group having from 6 to 12 carbons, which may be substituted, or a heteroaryl 
group having from 4 to 1 1 cartions, which may be sut)stituted. and X" represents an esterified or amidated cartx>xyl 
group) can be obtained. 

[0064] This compound is oxidized with an oxidizing agent such as ammonium oerium(IV) nitrate in. a solvent not 
participating in the reaction, such as a mixed solvent of acetonitrile and water, whereby a compound represented by 
formula (li): 




O . (li) 

(wherein R^ to R^. Rii* and are as defined alwve) can l>e obtained. 

[0065] The compounds (Ig) and (li) each is hydrotyzed by stirring it in the presence of a base such as sodium hy- 
drogencarbonate in a solvent not participating in the reaction, such as a mbced sohrent of metharusi and water, whereby 
a compound represented by formula (tj): 



0 




(wherein R^ to R^ and X* are as defined above) can be obtained. 

[0066] lY\e sut)stances represented t>y formulae (la) to (Q) of the present invention can inhibit the activation of tif- 
kB and therefore, are useful as a preventive or therapeutic agent for diseases caused by the activation of NF-kB. for 
example, diseases caused by excess production of various inflammation mediators or viral propagation. Hilore specif- 
icaDy. these substances are useful as a preventive or therapeutic agent for diseases considered to be caused by the 
excess production of NO or TNF-a, for example, septic shock, osteoarthritis, rfieumatoid arthris, cadiexia, multiple 
organ failure, inflammatory kx>wel disease, malaria, acquired immune defidertt^ syndrome, human T-ceS teukeinia. 
meningitis, hepatitis, myocardftis, type II diat>etes. multiple sclerosis. Behcet (fisease, systemic lupus erythematosus 
and ischemiG heart disease, and the like. 

In tfie case of using the compound of the present invention as the at>ove-descrit>ed medkral composition, the 
compound can t>e used c^ty in the preparatkxi form of tat)lets. capsules, efixirs, nucrocapsides or the fike. or parenter- 
aDy in the preparation form of injections such as a solution with water or other pharmaceuGcally acceptable solution 



• 40 
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or a suspension. For example, the medical composition can be produced by mixing the compound with physiologically 
acceptable cam'ers. flavoring agents, excipients. stabilizers and the like in a generally admitted form. Examples of the 
additive which can be mixed in tablets include a binder such as gelatin, swelling agents such as com starch, exdpients 
such as crystalline cellulose, and lubricants such as magnesium stearate. When formulated into capsules, the above- 
5 described compo^on may further contain liquid carriers. The aseptic composition for injection can also t>e formulated 
in the conventional manner. 

[0067] Bcamples of the aqueous solution for injection include an isotonic solution containing glucose. An appropriate 
solutMlizer such as polyethylene glycol may be used in combination. Also, buffer, stabilizers, preservatives, antioxidants, 
soothing agents and the Tike may be blerKled. The preparation thus obtained can be administered, for example, to 

10 mammals induding humans. The dosage varies depending on the symptom and the like but tn the case of oral admin- 
istratkm. the daily dose for adult is generally from about 0.01 lolOO mg. preferably from about 0.1 to 50 mg. more 
preferably from at>out 1.0 to 25 mg. In the case of parenteral iadmlnistratton. for example, in the case of injection. Itie 
preparation is preferat>ly administered by phletx^dysis and the daily dose for adult is generally on the order from about 
0.001 to 50 mg. preferably from about 0.01 to 25 mg. more preferably from about 0.1 to 10 mg, 

15 [0068] The effect of NF-icB inhibition can be examined by directly or indirect^ measuring the expression of genes 
regulated by the activation of NF-kB. 

[0069] The effect of inhibiting the excess production of inflammatory proteins can be examined by direcOy or indiredUy 
measuring the levels of inflammatory protein increasing in the culture medium or the body fluid when the cells or animals 
are stimulated with a cytokine such as IL-1 or TNF-a or with a lipopolysaccharide. As for the method of confirming the 
20 conventional anti-tfifiammatory effect, the effect of inhiK>iting 0ie edema caused by carrageenin or dextran can be 
examined. 

[0070] In these models, tt is confinmed that the production of NO or TNF-a Is effectively inhibited (see. M.C. FHion 
and N.C. PhilRps. Br. J. f>harmacol.. 122. 551-557 (1997); P.W. Tsao, T. Suzuki. R. Totsuka. T Murata. T. Takagi. Y 
Ohmachi. H. Fufiwara and I. Takata, Clin. Immunol. Immunopathol. . 83. 173-178 (1997); S. Cuzzocrea. 8. Zingarelli, 

25 P. Hake. A.L. Salzman and C. Szabo, Free Radio. Biol. Med. . 24. 450-459 (1998)). 

[0071] For specific diseases, the efficacy as a therapeutic agent for sepsis can be evaluated by administering a 
lipopolysaccharide to an animal such as mice and measuring the effect of improving the survival retio or the levete of 
inflammatory cytokines in blood. The effect as a therapeutic agent for rtieumatotd arthritis can be evaluated in animal 
models suffering from arthritis caused by adjuvant or collagen (see. Y. ligo et aL. J. Immunol., 1 47. 41 67 (1991 )). 

30 [0072] The effect as a therapeutic agent for intractable inflammation such as Crohn's disease, hepatitis and nephritis 
can be presumed using an animal model prepared by a known mettKxl or in accordance with the method (see, K. 
Nishikawa et al., J. Exp. Med. . 180. 95 (1994); K. Kawasaki et aL. J.Jmmunol , 150. 1074 (1992)). Furthemiore. the 
effect a^ an organ trarisplant rejection inhibitor can be evaluated using, for example. GVH (Graft versus Host) disease 
or various organ transplant model animals (see. A.B. Cosimt et a!.. J. Immunol., 142. 2617 (1 990); and M. Isobe et al„ 

35 Science, 255. 1125 (1992)). 

[0073] As such, the effect of the NFhcB inhibitor as a therapeutic agent for diseases can be confimied using various 
animal models wtiich can t>e prepared by a known method or according to the method. 

[0074] The present invention is descrit)ed in more detail with refererice to Examples and Experiments, however^ it 
should be noted ttiat the present Invention is riot Ointted by them In any vvay. 

40 ■ . 

Reference Example 1 

3- (Benzytoxy)bromobenzene 

45 [0075] 3-Bromophenol (50 g. 0.289 mol) was dissolved in acetone (500 ml) and after adding ttiereto m sequence 
anhydrous potassium caitioriate (80 g, 0.580 mmol) and benzyl bromide (59 g. 0.345 mol). the solution was refiuxed 
under heating for 3 hours. The reactkm mixture was filtered and the filtrate was concentrated under reduced pressure^ 
The obtained crude product was recrystalfized (the recrystaflizatkm q^eration was performed twice using liexiane as 
a solvent) to obtain me titfed compourki (45.0 9. 0.171 mol, 59%). 

so 

Reference Example 2 

4- (Benzytoxy)t}rDmot>enzene 

55 [0076] 4-6romophenol (100 g. 0.587 moQ was dissolved in ac^one (1.100 ml) and after adding thereto in sequence 
anhydrous potassium carbonate (159.53 g. 1.156 mmol) and benzyl bromkie (103.78 g. 0.607 nioO. the solutbn was 

refluxed under heating for 3 hours. The reactksn mbcture was fiitered and ttie filtrate was concentrated under reduced 
pressure. The obtained crude product was recrystairized (the recrystalfizatk)n c^>eration was performed using heiEi^i^ 
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as a solvent) to obtain the titled compound (120.76 g, 0.459 mol, 79%). 
Reference Example 3 

2- <BenzyloxY)bfOcno!)enzene 

[00771 2-Bromophenol (50.0 g. 0.289 mo!) was dissdved in acetone (400 ml) and atter adding thereto in sequence 
anhydrous potassium cart>onate (79.89 g. 0.578 mmol) and benzyl bromide (59.32 g, 0.347 mol), the solution was 
refluxed under heating for 3 hours. The reaction mixture was filtered and the filtrate was concentrated under reduced 
pressure. The obtained crude product was purified by sifica gel column chromatography (hexane : AcOEt = 95:5) to 
obt^'n the titled compound (30.0 g. 0.114 mol. 40%). 

Reference Example 4 

H3,4,5.6->Tetramethoxv-2-methylphenvl>-1-(3- benzyloxyphenyl) methanol 

[0078] An anhydrous tetrahydrofuran (50 ml) solution of 3,4.5.6-tetramethoxy'2-methyll>enzaIdehyde (14 g. 0.058 
mol) was added dropwise under ice cooling to a Grignard reagent (150 ml tetrahydrofuran solution) prepared from 

3- (benzyloxy)bromobenzene (18.4 g. 0.070 mol) and magnesium (1.87 g. 0.077 mol), and the resulting solution was ' 
stirred for 2 hours. The reaction solution was poured in an aqueous solution of saturated ammonium chloride and 
extracted with ether. The extract was washed with saturated brine and then dried. The reaction solution was filtered, 
the filtrate was concentrated and the obtained cnide product was purified by silica gel column chromatography (hexane : 
ethyl acetate = 4:1) to obtain the titled compound (23.5 g. 0.055 mol, 95%). 

Reference Example 5 

1- (3.4,5,6-Tetramethoxy'2-methylphenyl>1-(4-benzytoxyphenyl)methanol 

[0079] An anhydrous tetrahydrofuran (20 ml) solution of 3»4,5.6-tetramethoxy-2-methylbenzaldehyde (3.65 g. 0.015 
mol) was added dropwise under ice cooling to a Grignard reagent (30 ml tetrahydrofuran solution) prepared from 

4- (benzyloxy)br6mobenzene (8.00 g. 0.030 mol) and magnesium (0.81 g. 0.033 mol). and the resulting solution was 
stirred for 2 hours. The reaction solution was poured in an aqueous solution of saturated ammonium chloride and 
extracted wfth ether. The extract was washed with saturated brine and then jdried. The reaction solution was filtered. . 
the filtrate was concentrated and the obtained crude product was purified by silica gel column chromatography (hexane : 
ethyl acetate = 4:1) to obtain the titled compound (5.93 g, 0.014 md. 92%). 

Reference Example .6 

1^(3. 4.5, 6-Tetramethoxy»2'methylphenyt)-1-(24)enzyloxy^ 

[0080] An anhydrous tetrahydrofuran (30 mO solution of 3.4,5.6-tetramethoxy-2-methylbenzaldehyde (5.00 g. 0.021 
mol) was added dropwise under ice cooling to a Grignard reagent (35 ml tetrahydrofuran solution) prepared from . 

2- (ben2yloxy)bromobenzene (11.50 g; 0.044 mol) and magnesium (1.16 g, 0.048 mol), and the resulting solution was 
birred for 2 hours. The reaction solution was poured in an aqueous solution of saturated ammonium chloride and 
extracted with ether. The extract was washed with saturated brine and then dried. The reaction solution was filtered, 
the filtrate was concentrated and the obtained crude product was purified by sifica gel ootumnchromatography (hexane : 
ethyl acetate = 4:1) to obtain the titled compound (8.80 g, 0.021 mol, ^%). 

Reference Example 7 

3- (3,4,5.6-Tetramethoxv-2-methvtt)enzyl)phenol 

[0081] A m^hylene cfiloride solution of the compound cAtained in Reference Example 4 (25.3 g. 59.67 mmof) was 
added dropwise to a methylene chloride solution (1.000 mO of triethyisilane (8 J3 g. 71.64 mmoQ.and TMSOTf (2.65 
g. 11.92 mnwl) arid the resulting solution was stirred at room temperature for 1 hour. The rea 

with water and then dried, and the solvent was removed by distfllatioh. The residue was dissolved in ethand (100 ml) 
and dioxane (150 ml) and then added to an ethand suspension (50 ml) of 5% Pd-C (3 g) and thereafter, the solution 
was stinred at room temperature for 16 hours m a hydrogen stream. The reaction solution was Rtered. the filtrate 
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concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 3: 
1 ) to obtain the titled compound (1 8.4 g. 57.9 mmol. 97%). 

Reference Example 8 

5 

4-(3>4,S.6"Tetramethoxy>2-methylbenzvl)phenol 

[0082] A methylene chloride solution (70 ml) of the compound obtained in Reference Example 5 (3.00 g. 7.08 mmol) 
was added dropwise to a methylene chloride solution (80 ml) of triethylsilane (0.99 g, 8.52 mmol) and TMSOTf (0.31 

10 g. 1.39 mmol) and the resulting solution was stirred at room temperature for 1 hour. The reaction solution was washed 
with water and then dried, and the solvent was removed by distillation. The residue was dissolved In ethanol (50 ml) 
and then added to an ethanol suspension (250 ml) of 5% Pd-C (500 mg) and thereafter, the solution was stirred at 
room temperature for 16 hours In a hydrogen stream. The reaction solution was filtered, the filtrate was concentrated 
and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the 

IS titied compound (1.96 g. 6.15 mmol. 87%). 

Reference Example 9 - • 

2-(3,4.5.6-TetramethQxy-2-methylbenzyl)phenol 

20 

[0083] A methylene chloride solution (130 ml) of the compound obtained in Reference Bcample 6 (9.00 g. 21.23 
rrnnol) was added dropwise to a methylene chloride scrfution (150 ml) of triethylsilane (2.95 g, 25.43 mmol) and TMSOTf 
(0.94 g. 4.23 mmol) and the resulting solution was stirred at room temperature for 1 hour. The reaction solution was 
wasfied with water and then dried, and the solvent was removed by distillation. The residue was dissolved in ethanol 
25 (50 ml) and then added to an ethanol suspension (350 ml) of 5% Pd-C (1 .5 g) and tfiereafter. the solution was stirred 
at room temperature for 1 6 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was concentrated 
and the obtained residue was purified by silica get column chromatography (hexane : ettiyl iacetate - 4:1) to obtain the 
titied compound (5.67 g, 17.83 mmol, 84%). 

30 Reference Example 10 

4-(3.4.5.6-TetramettK)xy>2-mettiylbenzyl>-2-hydroxybenzaldehyde (A) and 6-(3.4.5.6-tetramethoxy-2-mettiylbenzyl>- 
2-hydroxybenzaldehyde (B) 

35 [0084] 3'(3.4.5.6-Tetramethoxy-2-methyibenzyl)phenoi (11 .1 7 g, 35.13 mmol) and hexamethylenetetramine (6.39 g. 
0.046 mol) were dissolved in trifluoroacetic acid (1 00 ml) and the solution was stirred under heating at OO'C for 4 hours. 
After the completion of reaction, the solvent was removed by distillation and to the obtained residue, water (100 mO 
was added. The resulting solution was stin^ed for 30 minutes and extracted with methylene chloride. The extract was 
washed with water and then dried, the sohrent was removed by dtstiflation arHl the obtained residue was purified by 

^ silica gel column chromatography (hexane : ethyl acetate = 9:1) to obtain the titied compound A (3.35 g. 9.68 mmol. 
28%) and compound B (2.03 g, 18%). 

Reference Example 11 - . . 

^ 5-(3.4.5.6-Tetramethoxy>2^ethvlbenzyt>^-hvdroxybenzaidehyde 

[0085] 4-(3.4.5.6-TetrBnriethoxy-2Hnethylbeiizyl)pherK)i (14.5 g. 45.60 mmol) and hexamethyfen^etramine (8.30 g. 
59.29 mmol) were dissolved in trifluoroacetic add (100 ml) and the solution was stirred under heating ^ OO^'C for 4 
hours. After the completion of reaction, the solvent was removed by distfllation and to the obtained residue, water (1 00 
so rnl) was added. The resulting solution was stirred for 30 minutes and extracted with methylene chloride. The extract 
was washed vnth water ami tiien dried, the solvent was removed by dstOlation and the' obtained residue wa^ purified 
by aOca gel column chromatography (hexane : etfiyl acetate = 4:1 ) to obtain the titied compound ( 1 2.20 g, 35.26 mmol. 
78%), 



55 
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Reference Example 12 

3-(3,4.5,6'Tetran]ethoxy-2-methylbenzyt)-2'hydroxybenzaldehyde 

5 [0086] 2-(3.4.5.6-Tetrannethoxy-2-methylbenzyi}phenol (8.64 g. 27.17 mmd) and hexamethytenetetramlne (5.00 g. 
35.67 mmol) were dissolved in trifluoroacetic acid (100 ml) and the solution was stin-ed under heating at BO^C for 4 
hours. After the completion of reaction, the soWenl was removed by dislillatfon and to the obtained residue, water (100 
ml) was added. The resulting solution was stirred for 30 minutes and extracted vwth methylene chloride. The extract 
was washed with water and then dried, the soh^ent was removed by distillation and the obtained residue was punfied 

10 by silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the titled compound (2.50 g;7.23 mmol. 
27%). 

Reference Example 13 

IS 4-(3,4,5,6-TetramethoxV'2Hmethylbenzyi)-2-benzyloxybenzaldehyde 

[0087] 4-(3.4.5,6*Tetramethoxy-2-methylbenzyi)-2'hydroxybenzaIdehyde (743 mg, 2.14 mmol) was dissolved in ac- 
etone (50 ml) and after adding thereto anhydrous sodium carbonate (593 mg. 4.30 mmol) and l>enzyl bromide (477 
mg. 2.79 mmol). the solution was stirred at room temperature for 1 6 hours. The reaction solution was filtered, the filtrate 
20 was concenb^ted and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 3:1) to obtain the mied compound (864 mg, 1.98 mmol. 93%). 

Reference Example 14 

25 6-<3,4 5.6-Tetramethoxy-2-methylbenzyl)-2-ben2yloxybenzaldehyde 

[0088] 6-(3.4.5.6-Tetramethoxy-2*methylbenzyl)^2-hydroxybenzaidehyde (187 mg, 0.54 mmol) was dissolved in ac- 
etone (20 ml) and after adding thereto anhydrous sodium carbonate (149 mg. 1.08 mmol) and benzyl bromide (120 
mg. 0.70 mmol), the solution was stirred at room temperature for 1 6 hours. The reaction solution was filtered, the filtrate 
30 was concentrated and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate 
- 3:1) to obtain the titled compound (221 mg. 0.51 mmol. 94%). 

Reference Example 15 

35 S-(3»4.5,6-tetraroethoxy->2-methylbenyl)-2-berizyloxyt)enzaldehyde 

. [0089] 5-(3.4,5.6-Tetramethoxy-2-methylbenzyI)-2-hydroxyt>enzaldiehyde (0.100 g. 0.290 mol) was dissohred in ac- 
etone (1 0 ml) and after adding Oiereto anhydrous sodium cart)onate (0.080 g. 0.579 mmol) and benzyl bromide (0.059 
g. 0.347 mmoO. ttie solution was refluxed under heating for 3 hours. The reaction solution was tmered.lhe filtrate was 
^ concentrated and the obtained residue was purified by siGca gel column chromatography (hexane : ethyl acetate = 4: 
1) to obtain the titled compound (0.114 g, 0.261 mmol. 90%). 

Reference Example 16 

^ 3K3.4.5.6-T^Famethoxy-2-methvH>enzyl)-2-t)enzyk>xybenzaldehyde 

[0090] 3-(3,4Ju6-Tetramethoxy-2-methytbenzyf)-2-hydroxybenzaldehyde (1.16 g, 3.35 mol) was dissolved in ace- 
tone <5 rnf) and after adding thereto anhydrous sodium cartonate (1.02 g, 7.38 mmol) and t>enzyl bromide (0.69 g. 
4.02 mmol). the solution was refhjxed under heating for 3 hours. The reactton solution was fOtered. ttie filtrate was 
so concentrated and ftte obtained residue was purified by stfica gel cofumn dvomatography (hexane : ethyl acetate - 2: 
1) to obtam the tided compound (1.45 g. 3.32 mmol. 99%). 

Refeience Example 17 

55 5-{3.4.5.6-Tetramethoxy-2-methvtt>eri2yl>-2-n(>ethoxyt)enzaldehvde 

[0091] 5-(3,4.5.6-Tetramethoxy-2-niethyibenzyl)-2-hydroxybenzaldehyde (0.500 g. 1. 45 mmoQ was dissolved in eth- 
anoi (15 ml) and after adding thereto in sequence sodium h^roxide (0.064 g. 1 .59 mmol) and dim^hyl sutfate (0^00^ 
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g. 1 .59 mmol). the solution was stirred at room temperature for 12 hours. After the completion of reaction, the reaction 
solution was poured into a cold diluted hydrochloric add solution and extracted with ethyf acetate. The extract was 
washed with water and then dried, the solvent was removed by dtstiOation and the obtained residue was purified by 
silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the titled compound (0.359 g. 0.998 mmol. 
5 69%). 

Reference Example 18 

5-^3,4,5,6-Tetramethoxyr2-methylt)enzyl)-24sopropoxyfaen2aIdehyde 

10 

10092] 5-(3.4.5.6-Tetramethoxy-2-methylbenzyl)-2-hydrbxybenzaIdehyde (0.500 g. 1.45 mmol) was dissolved in 
OMF (15 ml) and after adding thereto in sequence anhydrous potassium cart)onate (0.359 g, 2.60 mmol) and isopropyl 
bromide (0.320 g, 2.60 mmol). the solution was refluxed under heating for 3 hours. The reaction mixture was filtered, 
the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography (hexane : 
IS ethyf acetate = 4:1 } to obtain the titled compound (0.530 g. 1 .37 mmol. 94%). 

Exarnptel 

4' (3,4,5, 6-Tetramethoxy'>2«methylbenzyl>'2-benzytoxyt)enzoic add 

20 

[0093] An aqueous solution (2 ml) of sodium dihydrogenphosphate (157 mg. 1.31 mmol). an aqueous solution (7 
ml) of sodium chSorite (795 mg, 80%, 7.07 mmol) and aqueous hydrogen peroxide (0.5 ml. 30%) were added to an 
acetonitrile solution (5 ml) of 4-(3.4.5.6-tetramethoxy-2-methylbenzy!y-2-benzyloxybenzaldehyde (735 mg. 1.69 mmol) 
and the resulting solution was stirred at room temperature for 16 hours. The reaction solution was diluted with water 
25 and then extracted with etiiyt acetate. The extract was washed with an aqueous 10% sodium hydrosulfite (Na2S204) 
solution and saturated brine, then dried and concentrated to obtain the tiUed compound (603 mg. 1.33 mmol. 79%). 

Example 2 

30 6-(3.4.5.6'Tetramethoxy-2-fnethylbergyt)-2- benzytoxybenzoic add 

[0094] An aqueous solution (1 ml) of sodium dihydrogenphosphate (24 mg. 0.20 mmol), an aqueous solution (3.5 
ml) of sodium chlorite (123 mg. 80%, 1.09 mmol) and aqueous hydrogen peroxide (0.08 ml. 30%) were added to an 
acetonitrile solution (2.5 ml) of 6-(3,4.5.6-tetramethoxy-2-melhytoea2yl)-2-benzyloxybenzaldehyde (112 mg. 0.26 
35 nimol) and the resulting solution was stirred at room temperature for 16 hours. The reaction solution was dSuted witti 
water and then extracted ethyl acetate. The extract was washed with an aqueous 10% sodium hydrosulfite 
(Na2S204) solution and saturated brine, then dried and concentrated to 6t>tain the titled compound (1 06 mg, 0.23 mmd. 
91%). " 

^ Examples 

S-(3.4.5.6-Tetramethoxy-2'-methylt)enzyl)-2-ben2yloxyt)enzoic add 

. [00951 ^ aqueous solution (10 ml) of sodium dihydrogenphosphate,(12.0 g. 0.100 mol). an aqueous solution (30 
45 ml) of socfium chlorite (5.19 g. 0i)577 moQ and aqueous hyc^en peroxide (1.701 ml. 30%) were added to ah ace- 
tonitrile solution (30 ml) of 5-(3.4.5.64etramefhoxy-2-fnethylbenzyl)-2-benzyioxyt)enzalde^ (5.60 g, 0.0128 moQ 
and 0)0 resultirtg ^trtton was stirred at room temperature for 5 fKMirs. The reaction solution was diluted with water 
and then exto^ed with ettiyt acetate. The extrad wias washed with an aqueous saturated sodium hydrosutfile 
(Na2S204) solution and saturated tnine. then dried and concentrated to obtain the titled compound (5.20 g, 0.0115 
50 mol,90%). 

Example 4 

3-(3.4.5.6-Tetramethoxy-2wnethylbenzyl)-24>en2ytaxyt)en26ic add 

55 

[0096] An aqueous solution (7 ml) of sodium cfihydrogenphosphate (4.01 g. 33.42 mmd), an aqueous solution (7 
ml) of sodium chlorite (1 .74 g, 1 9.33 mmd) and aqueous hydrogen peroxide (1 .89 nd. 30%) were added to an acetonitrfle 
solution (12 ml) of 3-(3.4.5.6-tetranetfToxy-2-methylbenzyl)-2-benzyfoxybenzalddiyde (1.87 g. 4.28 mmd) and 
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resulting solution was stin-ed at room temperature for 5 hours. The reaction solution was diluted with water and then 
extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium hydrosulfite (Na2S204) solution 
and saturated bnne, then dried and concentrated to obtain the titled compound (1.90 g, 4.20 mmol« 98%). 

5 Example 5 

N^4«(3,4,5.6-Tetramethoxy'2HTiethylbenzyl)-24)en2yloxybenzoyritMperidt 

[0097] Pfperidine (56 mg. 0.6576 mmol) and 1-ethyl-3-(3-dimethylaminofM^pyl)carbodiimide hydrochloride (169 mg, 
10 0.8815 mmol) were added to a methylene chloride solution (20 ml) of 4-(3,4,5.6-tetramethoxy*2-methylt>enzyl)-24>en- 
zyloxybenzdc add (173 mg. 0.3827 mmol) and the resulting solution was stirred at room temperature for 8 hours. The 
reaction solution was poured into ice water and then extracted with methylene chloride. The extract was washed with 
water and then dried, and the solvent was removed by distillation. The obtained residue was purified liy flash column 
chromatography (hexane : ethyl acetate = 2:1) to obtain the titled compound (129 mg, 6.2485 mmol, 65%). 

IS 

Example 6 

N-{5'(3,4,5,6-Tetramethoxy-2-methylbenzyl)-2-benzyloxybenzoyO piperidine 

20 [0098] Piperidine (0.358 g, 4.20 mmol) and 1-ethyi>3-(3*dimethylamtnopropyl)carbodiimide hydrochloride (1.21 g. 
6.30 mmol) were added to a methylene chloride solution (50 ml) of 5-(3.4.5.6-tetramethoxy-2-methyibenzyf)-2-benzy- 
loxyfoenzoic add (0.95 g, 2.10 mmd) and the resulting solution was stiaed at room temperature for 12 hours. The 
reaction solution was poured into Ice water and then extracted with methylene chloride. The extract was washed with 
water and then dried, and the solvent was removed by distillation. The obtained residue was purified by silica gel 

25 column chromatography (chloroform : methanol = 50:1) to obtain the titled compound (1 .02 g, 2.09 mmol. 99%). 

Example 7 

N-[5-(3,4.5,6-Tetramethoxy'2-methylben2yl)-2-benzyloxybenzoyllmorpholine 

30 

[0099] Morpholine (0.451 g. 5.17 mmd) and 1-ethyl-3-(3-dimethytaminopropyl)cart)odtimide hydrochloride (1.49 g, 
7.76 mnu)i) were added to a methylene chloride sdutron (80 rnl) of 5-(3.4.5.6-tetramethoxy-2Hneth^ 
toxyt>enzdc add (1.17 g. 2.59 mmd) and the resulting solution was stirred at room temperature for 12 hours. The 
reaction sdution was poured into ice water and then extracted with methylene cMoride. The extract was washed with 
95 water and ttien dried, and the solvent was removed by distillation. The obtained residue was purified by sifica gel 
cdumn chromatography (chloroform : metfiand = 50:1) to obtain the titled compound (1.27 g, 2^59 mmd, 99%). 

Example 8 ' . 

^ tsK5-(3,4,5,6-Tetramethoxy'2-methylt>enzyl)-24)efi2yloxyt>erizoyMHrnetho)^ 

[0100] p-Methoxyaniline (0.250 g, 2.03 mmoQ, triethylamine (0.206 g. 2.03 mmd) and 2'^{oro-1,3-dimethy6midar 
zolinium chloride (0.344 g, 2.03 mmd) were added to a methylene chloride sdution (40 ml) of 5-(3,4,5.64etramethoxy- 
2-methylbenzyl)-24>enzyloxyt>enzdc add.(0.460 g. 1.02 mmd) and the resulting sdution was stin-ed at room temper- 
as, ature for 12 hours. The reaction soMibn was poured into ice water and then extracted wlth mettiylene chloride. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified t>y preparative thirHayer chromatography (etfiyl acetate : hexane = 1:2) and recrystallized from ether to obtain 
the titled compound (0.211 g. 0.379 fnmd. 37%). 

so Example 9 

4-(3,4,5,6'Tetramethoxy-2-methyiben2yl)-2-hydroxybenzdc add 

[Oloi] 10% Pd-C (50 mg) was added to an ethand (10 ml) and dioxane (10 ml) mixed sdufion of 4-(3.4,5,6-telram- 
55 ethoxy-2-methylbenzyt)-2-benzyloxyt>eiizoicactd (150 mg. 0.3554 mmd) and the resultifig soh^on was stirred at room 
temperature for 16 hours in a hydrogen stream. The reaction sdufion was filtered, the filtrate was concentrated under 
reduced pressure, and the residue was washed with hexane to obtain the titled compound (97 mg. 0.2679 mmd, 75%). 
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Example 10 

5-(3,4,5 6-Tetramethoxy-2-cnethylbenzvl"2-hydfoxvben2oic acid 

[0102J 5-(3,4.5.6-Tetramethoxy-2-methylbenzyt^24>enzyloxybenzon: add (159.53 g. 1.156 mmol) was dissolved fn 
ethanol (20 ml) and after adding thereto an ethano! suspension (3 ml) of 5% Pd-C (0.250 g), the solution was stirred 
at room temperature for 1 6 hours in a hydrogen stream, the reaction solution was filtered, the filtrate was concentrated, 
and the obtained residue was recrystallized from ether to obtain the titled compound (0.630 g, 1,74 mmd, 79%). 

Example 11 

3'(3,4,5«6-TetramethoxyT2-^ethylt>enzyl)'2'hydroxyben2oic add 

101031 3-(3,4.5,6-Tetramethoxy-2-methylbenzyf)-2-ben2yloxybenzotcadd (0.52 g, 1.15 mmol) was dissolved in eth- 
anol (10 ml) and after adding thereto an ethanol suspension (3 ml) of 5% Pd-C (0,15 g). the solution was stirred at 
room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was concentrated, 
arui the obtained residue was purified by silica gel column chromatography (chloroform: methanol = 9:1) to obtain the 
titled compound (0.41 g, 1.13 mmol. 98%). 

Example 12 

4- (3>4.5,6-Tetramethoxy'2>methytbenzyl)-2»acetoxybenzoicadd 

101 04] 4-(3.4.5,6-Tetramethoxy-2-methylben2yI>'2-hydroxyben2oic add (97 mg. 0.2679 mmol) was dissolved In ace- 
tic anhydride (20 ml) and the resulting solution was refiuxed under heating for 2 hours. The reaction solution was 
concentrated and the residue was purified by silica gel column chromatography (5% methanol-methylene chloride) to 
obtain the titled compound (65 mg, 0.1 608 mmol. 60%). 

Example 13 

5- (3,4.5,6-Tetramethoxy>2Hnethytt)en2yl)-2-acetoxyt)enzoic add 

COIOq 5-(3.4.5.6-TetFamethoxy-2-methylbenzyl)-2-hydroxybenzdc add (1.30 g. 3.59 mmol) was dissolved in acetic 
anhydride (5 ml) and the resulting solution was stin-ed under heating at 65*C for 3 hours. The reaction solution was 
cooled and after adding thereto water (20 ml) and stirring at room temperature for 1 hour, extracted with ethyl acetate. 
. The extract was washed with saturated brine arid then dried, and the solvent was removed by distillation. The residue 
was purified try silica gel column chromat6gra(% (chloroform : methanol > 10:1) to obtain the titled compound (0.99 
g. 2.45 mmol, 68%). " 

Example 14 

3-(3,4.5.6-Tetramethoxy>2-fflethyfoenrvl)-2-acetoxybenzo8c add 

[OlOq 3-(3.4.5,6-Tetramethoxy-2^ethylbehzyl)-24iydrDxybenzoic add (0.288 g. 0.795 mmol) was dissoTved in ace- 
tic anhydride (5 ml) and the resulting sohifion was stirred under heating at 65*C for 3 hours. The reaction solution was 
cooled and after adding thereto water (20 ml) and stirring at room tmperature for 1 hour, extracted vwth ethyl acetate. 
The extract was washed with saturated brine and then dried, and the solvent was removed by distillation. The residue 
was purified by stCca gel column chromatography (chloroform : methanol - 9:1) to obtain the titled compound (0.245 
g. 0.541 mmol, 68%). 

Example 15 

Methyl 5-(3.4.5.6-tetramethoxy-2-methylben2yl)-2-hydroxybenzoate 

[0107] 5-(3.4.5.6-TetF3methoxy-2-rnethylbenzyl>-2-hydroxybenzoic add (0.800 g. 2^1 mmol) was dissohred iri a 
mixed solvent of methanol (4 ml) and benzene (28 ml) and after adding thereto trimethytsriyldiazomethane (10% hexane 
sotutfon) (0.303 g. 2.65 mmol). the sohition was stirred at room temperature for 3 hours- The reaction solution was 
concentrated and the obtained residue was purified by sifica gel column chromatography (hexane : ethyl acetate^ IF ' 
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1) to obtain the titled compound (0.800 g, 2.13 mmol. 96%). 
Example 16 

5-f3.4 .5. 6-Tetramethoxv*2-methylbenzyl-2-methoxyben2oic add 

[0108] An aqueous solution (5 ml) of sodium dihydrogenphosphate (1.06 g, 8.86 mmol), an aqueous sotufion (7 ml) 
of sodium chlorite (0.460 g. 5.11 mmol) and aqueous hydrogen peroxide (0.502 ml, 30%) were added to an acetonitrfle 
solution (10 ml) of 5-(3.4.5.6-tetramethoxy-2-methylbenzyl)-2-methoxybenzaldehyde (0.409 g. 1J14 mmoQ and the 
resulting solution was stin-ed at room temperature for 5 hours. The reaction solution was cUluted with water and then 
extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium hydrosulfite (Na2S204) solution 
and saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatog* 
raphy (hexane : ethyl acetate = 2:1) to obtain the titled compound (0.260 g. 0.691 mmol, 61%). 

Example 17 

5-(3,4.5,6'Tetramethoxy-2'methylben2yl)-2Hsopropoxybenzoic add 

[0109] An aqueous solution (5 ml) of sodium dihydrogenphosphate (1.28 g. 10.65 mmoT). an aqueous solution (7 
ml) of sodium chlorite (0.533 g. 6.1 5 mmol) and aqueous hydrogen peroxide (0. 1 8 ml, 30%) were added to an acetonitrile 
solution (5 ml) of 5-(3.4,5,6-tetram6thoxy-2-methylbenzyl)-2-isopropoxybenzaldehyde (0.530 g, 1.37 mol) and tfie re- 
sulting solution was stirred at room temperature for 5 hours. The reaction solution was diluted with water and then 
extracted with ethyl acetate. The extract was washed with an aqueous saturated sodium hydrosulfite (Na2S204) solution 
and saturated brine, then dried and concentrated to obtain the tilled compound (0.475 g. 1.18 mmol. 86%). 

Example 18 

Methyl 5-(3,4,5,6~tetramethoxy-2~methylbenzyl)-2-phenoxybenzoate 

[0110] Methyl 5-(3.4.5,6-tetramethoxy<2-methylbenzyl)-2-hydroxybenzoate (0.510 g, 1.18 mmol) was dissolved ia 
methylene chloride (12 ml) and after addmg thereto in sequence copper acetate (0.215 g. 1.18 nvnoQ. phenylboronic 
add (0.289 g, 2.37 mmol). Molecular Siev^ 4A (0,300 g). triethylamine (0.299 g. 2.96 mmol) and pyridine (0.234 g. 
2.96 mmol). the solution was stirred at room temperature for 12 hours. The reaction solution was fUteied and the filtrate 
was poured Into water and then extracted with methylene chloride. The extract was washed with saturated brine, then 
dried and concentrated. The obtained re^due was purified by silica gel column chromatography (hexane : ethyl acetate 
= 3:1) to obtain the titled compound (0.220 g. 0,487 mmd. 41%). 

Example 19 . 

Methyl 5-(3,4.5,6-tetrcmethoxy-2-methylbenzyl)-2-(3-methoxyphenoxy)betu:oate 

[01111 Methyl 5-(3.4.5.6-tetramethoxy-2-methylben^)-2-hydroxybenzoate (0.805 g. 2.14 mmd) was disso^ed in 
methylene chloride (50 ml) and after adding thereto in sequence copper acetate (0.4^ g, Z36 mmol)* 3-methoxyphe- 
nylborontc add (0.651 g. 4.28 mmol). MolecUar Sieves 4A (0.500 g). triethylamine (0,541 g, 5.35 mmoQ and pyritfine 
(0.423 g, 5.35 mmoO. the solution was stirred at room temperature for 12 flours. The reaction solution was filtered and 
the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with saturated 
brirte. then dried and concentrated. The obtained residue was purilied by siGca gel column chromatography (hexane : 
ethyl acetate = 4:1) to obtain the titled compound (0.200 g. 0.414 mmol. 19%). 

Example 20 

Methyl 5-(3,4.5,6-tetramethoxv-2-fnethytbenzyl>-2'(3-pyridytmethyloxy)benzoate 

[01 12] 3-PyrKfinemethanoi (0.084 g. 0.774 mmol). tri-n-butylphosphine (0;1 56 g. 0.774 mmol) and N.N.N'K-t^ram- 
ethylazodicarfaoxamide (0.133 g. 0 774 mmol) were added to a benzene sotirtibn of metl^ 5-(3.4.5,6-t^methoxy- 
2-methylb€nzyl>-2-hydroxyt)en2oate (0.194 g. 0.516 mmoQ and the solution was stirred at room temperature for 12 
hours. The reaction solution was poured into an aqueous 2N sodium hydroxide solution (15 ml) and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed liy distfll^l^. 
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The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate ^ 2:3) to obtain the 
titled compound (0.167 g. 0.358 mmol. 69%): 

Example 21 

Methyl 5^3.4,5.6-tetran^thoxy>2-methylbenzyl>-2'^4-pyfidylmethvloxv) benzoate 

[01131 4-Pyridinemethanol (0.232 g, 2.13 mmol). tri-rvbutylphosphine (0.430 g, 2.13 mmol) and N,N,N\N'-tetrame- 
thylazbdicarbpxamide (0.366 g, 2.13 mmol) were added to a benzene solution of methyl 6-(3,4.5.6-tetramethoxy- 
2-methy(benzyl)>2-hydroxybenzoate (0.500 g. 1.33 mmol) and the solution was stirred at room temperature for 12 
hours. The reaction solution was poured Into an aqueous 2N sodium hydroxide solution (15 mO and then extracted 
with methylene chloride: The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by silica gel column chromatography (hexane : ethyf acetate = 2:3) to obtain the 
titled compound (0.610 g, 1.31 mmol. 98%). 

Example 22 

Methyl 5-(3.4.5.6-tetramethoxy-2-methyH>en2vt)-2-(teft-butoxycarfaonylmethyloxy)benzoate 

(01 14] Methyl 5-(3.4.5,6-letramethoxy-2-methytbenzyl)-2-hydroxybenzoate (1 .09 g, 2.53 mmol) was dissolved in ac- 
etone (50 ml) and after adding thereto anhydrous sodium carbonate (0.420 g, 3.03 mmol) and tert^utyl bromoacetate 
(0.592 g. 3,03 mmol). the solution was refhixed under heating for 3 hours. The reaction solution was filtered, the filtrate 
was concentrated, and the obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate 
= 2:1) to obtain the titled compound (0.650 g, 1.33 mmd, 53%), 

Example 23 

5-(3.4.5.6-Tetramethoxy-2-methylbenzyt)-2-phenoxvbenzorc add 

I0115J Methyl 5-{3,4,5.6>tetramethoxy-2-methyfbenzyt)-2-phenoxyben2oate (0.220 g. 0.487 mmol) was dissolved in 
a mbced solution of an aqueous IN NaOH solution (3 ml) and 1.4'dioxane (5 ml) and the resulting solution was stirred 
at room temperature for 12 hours. The reaction soluticm was diluted with water, rendered ackCc with concentrated 
hydrochloric acid and then extracted with ettier. The extract was washed with water and then dried, and the sohrent 
was removed by distillation. The residue was purified by sHica gel column chromatography (hexane : ethyl acetate = 
2:1) to obtain the titled compound (0.210 g. 0.479 mmol. 98%). 

Example 24 

5-(3A5.6-Tetramethoxv-2-methylbenzvl)>2-<3-methoxyohenoxy)benzolc add 

lOliq Methyl 5-(3.4.5.6-tetramethoxy-2-methylbenzyl)-2-(3-methoxyphenoxy)benzoate (0.200 g. 0.414 mmol) was 
dissolved in a mixed solution of an aqueous 1 N NaOH sdution (3 mO and 1 ,4Hfioxane (3 ml) and the resulting solution 
was stined at room temperature for 6 hours. The reaction solution was diluted with water, reiiKlered addic with con- 
centrated hydrochloric add and then extracted with ether. The extract was washed with wat^ iarvd Oien dried, and the 
solvent was removed by distBiation. The residue was recrystaQized from ether to obtain thci ^ed compound (0.190 g, 
0.408 mmol. 99%). 

Example 25 

5^3,4,5,6-Tetramelhoxy-2-methylbenzyl>->2-(3-pyridylmethyloxy)benzDic add 

[01 17] Methyl 5-(3.4.5,64etramethoxy-2-methylbenzyl>-2-<3-pyridylmethyloxy)benzoa^ (0.165 g. 0.353 nrniol) was 
dissolved In a mixed solution of an aqueous 1 N NaOH solution (3 ml) and 1 .4-dioxane (3 ml) and the resulting solution 
was stirred at room temperature for 6 hours. The reaction solution was diluted vwth water, rendered addic with con- 
centrated hydrochloric add and then extraded with ettier. TTie exfrad was washed witii water and ttien dried, and the 
sohmnt was removed by distillation. The ob^ned residue was purified by sOica gel column chromatography (hexane : 
etfiyl acetate = 2:3) to obtain the titied compound (0.150 g, 0.331 mmcd. 88%). 
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Example 26 

5'(3,4,5,6-Tetramemoxy>2'methylbenzyt)>2-(4>pyrkiyimemytoxy)ben2otcac^ 

[0118] Methyl 5-(3.4,5.64etramethoxy-2-^ethylbenzyl)-2-(4-pyridyhfnethyto (0.600 g, 1.28 mmol) was 

dissolved In a mixed solution of an aqueous 1 N NaOH solution {3 ml) and 1 .4-dioxane (3 ml) and the resultir^ solution 
was stin-ed at room temperature for 6 hours. The reaction solution was diluted with water, rendered acidic with con- 
centrated hydrochloric add and then extracted with ether. The extract was washed with water and then dried, and the 
solvent was removed by distillation. The obtained residue was purified by silica gel column chromatography (hexane : 
ethyl acetate = 1:2) to obtain the titled compound (0.500 g, t.10 mmd, 86%). 

Example 27 

N-^5-^3,4.5,6-Teti^ethoxy«2-^nethytbenzyi)-24iydroxvbenzoynpiperidin 

(01191 N^5-(3,4,5,6-Tetramethoxy-2-methylben2yl)-2-benzyloxybenzoyOpipenVm (1.02 g, 2.09 mmd) was dis- 
solved in ethanol (50 ml) and the resulting solution was added to an ethanol suspension (5 ml) of 5% Pd-C (0.200 g) 
and stin-ed at room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was 
concentrated and the obtained residue was recrystallized from ether to obtain the titled compound (0.760 g, 1 95 mmol 
93%). 

Example 28 

N45-(3.4,5,6-Tet^amethoxy-2'^nethv^ben2y^-2-hvd^oxyben2oyflmo^phol^ne 

[0120] ^^[5-(3.4,5.6'Tet^amethoxy-2-methylbenzyf)'2-benzyloxybenzc^l]morphofine (1.27 g, 2.59 mmol) was dis- 
solved in ethanol (50 ml) and the resulting solution was added to an ethanol suspension (5 mO of 5% Pd-C (0.200 g) 
and stirred at room temperature for 16 hours in a hydrogen stream. The reaction solution was filtered, the filtrate was 
concentrated and the obtained residue was recrystallized from ether to obtain the titled compound (1 .00 g, 2,49 mmol. 
96%). 

Example 29 

N-(5-(3A5.6-Tetramethoxy-2-methvtbenzyt)-2-(3H>yridylmethylow^ 

[0121] 3-Pyridinemethanol (0.102 g. 0.932 mmol), triphenylphosphine (0.293 g. 1.12 mmol) and diethylazodicartx>- 
xytale (0.1 95 g, 1 .12 mmol) were added to a benzene solution (30 ml) of N-[5-(3.4,5,6-tetFamethoxy-2-methy!benzyl)- 
2-hydroxybenzoyOpiperidine (0.320 g, 0.746 mnool) and the resulting solution was stirred at room temperature for 12 
hours. The reaction solution was poured mto an aqueous 2N sodium hydroxide solution (15 mO and then extracted 
with methylene diloride. The extract was washed with water and then dried, and the sdh^ent was removed by distiUation. 
The obtained residue was purified by silica gel column chrorna.tography (hexane : ethyl acetate = 1.5:8.5) to.obtain the 
titled compound (0.350 g, 0.673 mmol. 90%). 

Example 30 

hH5-(3A5.6-TetrOTethoxv-2-methvlbenzyl-2-{4-pvridvlmethylo^ 

[0122] 4-Pyridinemethanof (0.254 g. 2.33 mmol), triphenylphosphine (0.611 g. 2.33 riimol) and diethylazodicarbox- 
ylate (0.406 g, 2.33 mmol) were added to a benzene sohitfon (30 mi) (rf N-[5-(3.4.5.6-tetramjethoxy«2-methylbenzyl)- 
2-hydroxybenzoyq ynperidtne (0.500 g. 117 mmol) and the resulting solution was stirred at room temperature for 12 
hours. The reaction solution was poured into an aqueous 2N sodium hydroxide solution (15 ml) and then extracted 
with methylene chloride. The extract was washed with %vaterarKj the^ 

The obtained re^ue was purified by sSica gel column chromato^aphy (hexane : ethyl acetate = 1:5) to dtitm the 
tiUed compound (0.375 g. 0.721 mmol. 62%). 
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Example 31 

N4M3.4,5.6-Tetramethoxy-2'inethvtbergvi)-2-^3H)yrk^ 

. 5 {0123] N-{5-(3.4,5.6-Tetramethoxy-2Hi)ethylbenzyl)-24iydroxybenzoyQpi (0.150 g, 0.350 mmoQ was' dis- 

soh/ed in methylene chloride (3.5 ml) and after adding thereto In sequence copper acetate (0.064 g, 0.350 mmof), 

3- pyridyftxNt)nic add (0.114 g, 0.700 mmot). Molecular Sieves 4A (0.150 g). tnethytamine (0.088 g, 0.874 mmol) and 
pyridine (0.069 g, 0.874 mmol); the solution was stirred at room temperature for 12 hours. The reaction solution was 
filtered and tt)e filtrate was poured into water and then extracted with, methylene chloride. The extract wais washed with 

10 saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography 
(chkxofomi : methanol = 9:1) to obtain tfie titled compound (0.063 g. 0.125 mmol. 36%). 

Example 32 

IS N^5-<3,4,5.6-Tetramethoxy-2-methylbenzyt)-2-(4-pyridyloxy)ben2oyl]piperidine 

[0124] N-{5-(3,4,5.6-Tetramethoxy-2-methylbenzyl)-2-hydroxybenzoyl]piperidine (0.150 g, 0.350 mmol) was dis- 
solved in methylene chloride (3,5 ml) and after adding tf^ereto in sequence copper acetate (0.064 g. 0.350 mmol), 

4- pyrldyfboronic acid (0.086 g, 0.700 mmol). Molecular Sieves 4A (0.150 g), triethylamine (0.088 g, 0.874 mmoQ and 
20 pyridine (0.069 g. 0.874 mmol), the solution was stirred at room temperature for 12 hours. The reaction solution was 

filtered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 
saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatography 
(chloroform : methanol = 9:1) to obtain the titled compound (0.055 g. 0.109 mmol. 31%). 

25 Example 33 

N45-(3.4,5,6-Tetramethoxy>2-methylben2yl)>2-{methoxycarbonylmethvtoxy)ben20V^ 

[0125] N-[5-(3.4.5,6-Tetramethoxy-2-methylbenzyl)-2-hydroxybenzoylJ piperidine (0.200 g, 0.465 mmol) was dis- 
30 solved in acetone (30 ml) and after adding thereto anhydrous sodium cart>onate (0.077 g, 0,558 mmol) and methyl 
bromoacetate (0.078 g. 0.512 mmoQ, the solution was refluxed under heating for 3 hours. The reaction solution was 
filtered, the fatrate was concentrated and the obtained residue was purified tyy silica gel column chromatography 
(hexane : ethyl acetate - 1 :1 ) to obtain the titled compound (0.230 g. 0.459 mmol. 99%). 

35 Example 34 

hK5^3.4.5,6-tetfamethoxy-2-methylben2yt)-2r(tert-butoxycartK)nvthfiethyl^ 

[0126] N-{5-(3.4.5.6-Tetra!nethbxy>2-methylbenzyl)-24iydrc»cyben (0.200 g, 0.467 mmol) was dts- 

<o solved in acetone (30 ml) and after adding thereto anhydrous sodium cart)onate (0.078 g, 0.561 mmol) and tert-butyl . 
tTTomoacetate (0.109 g, 0.561 mmol), the solution was refiuxed under heating for 3 hours. The reaction solution was 
filtered, the filtrate was concentrated and the obtamed residue was purified by silica gel column chromatography 
(hexane : ethyl acetate = 2:1 ) to obtain the titled compound (0^05 g. 0.378 mmol. 81 %). 

^ Example 35 

N-l543.4.5.6-Tetramethoxy-2-^nethylbenzvlV2-(3-iiyridvtoethvt^ 

[0127] -3-Pyridinemetfiahol (0.080 g. 0.731 mmoQ. triphenylphosphine (0.192 g. 0.731 mmol) and diethyiazodicar- 
so . traxytate (0.127 g, 0.731 rnmoO wereaddedtoabenzef1esolutk>nof^H^3.4.5.64etramethoxy-2-rnethylb^ 

droxyt)enzoyllmorpholine (0.210 g. 0.4137 mmol) and the solution was stirred at room tmperature for 12 hours. The 
reaction sotudon was poured into atn acpieous 2N sodium hydroxide solution (15 ml) and then extracted with methylene 
chloride. The extract was washed witf) water and then dried, and the solvent was removed bf distOlalion. The obtained 
residue was purified tiy silica gel column chromatography (hexane : ethyi acetate ^ 1 .5:8.5) to obt^n the fitted com- 
ss pound (0.195 g. 0.374 mmol. 77%). 
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Example 36 

N45-(3.4.5,6'Tetramethoxy-2-fnemylben2y|)-2-<4'Pyridylmethyto^^ 

5 [01281 4-Pyrid'memethanol (0.253 g. 2.32 mmol). triphenyiphosphine (0,609 g. 2.32 mmol) and dethylazodicarbox- 
ylate (0.404 g, 2.32 mmol) were added to a benzene solution of N-[5-(3.4.5.6-tetramethoxy-2-methylbenzyl}-2-hydroxy- 
benzoyqmorphoUne (0.500 g, 1.16 mmol) and the solution was stirred at room temperature for 12 hours. The reaction 
solution was poured into an aqueous 2N sodium hydro)dde solution (1 5 ml) and then extracted with methylene chloride. 
The extract was washed with water and then dried, and the solvent was removed by dlstOiation. The obtained residue 

10 was purified by silica gel column chromatography (hexane : ethyl acetate = 1:5) to obtain the titled compound (0380 
g, 0.728 mmol, 63%). 

Example 37 

« W5-^3.4.5.6-Tetramethoxy-2HTiethyiben2yl>2-(3s>yridyioxy)beri2Dy^ 

(0129] N-[5-(3,4,5,6-Tetramethoxy-2-^ethylbenzy!)-24iydroxyt)enzoylJfnorphonne (0.100 g. 0.232 mmol) was dis- 
solved in methyler>e chloride (2.5 mQ and after adding thereto in sequence copper acetate (0.042 g. 0.232 mmol). 

3- pyridylboronic add (0.076 g. 0.464 mmol). Molecular Sieves 4A (0.100 g). triethytamine (0.059 g. 0.580 mmol) and 
20 pyridine (0.046 g, 0.580 mmol). the solution was stinred at room temperature for 12 hours. The reaction solution was 

filtered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 
saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column' chromatography 
(chloroform : methanol = 9:1) to obtain the titled compound (0.050 g. 0.0984 mmol. 42%). 

2S Example 38 

N45-(3,4.S.6-Tetramethoxy-2-^nethylt?enzyl)-2-<4s)yridyioxy)t)enzoyqnB^^ 

[0130] N>{&-(3,4.5.6-Tetramethoxy>2-methylbenzyl)-2-hydroxyt>enzoyl]morpholine (0.150 g, 0.348 mmol) was dis- 
30 solved in methylene chloride (3.5 ml) and after adding thereto in sequence copper acetate (0.070 g, 0.383 mmol). 

4- pyridylboronic add (0.086 g, 0.696 mmol). Molecular Sieves 4A (0.150 g). triethytamine (0.088 g, 0.870 mmoQ and 
pyridine (0.069 g. 0.870. mmol), the solution was stirred at room temperature for 12 hours, the reaction solution was 
tittered and the filtrate was poured into water and then extracted with methylene chloride. The extract was washed with 
saturated brine, then dried and concentrated. The obtained residue was purified by silica gel column chromatogFaphy 

35 (chloroform : methanol = 9:1) to obtain the titled compound (0.052 g, 0,102 mmol, 29%). 

Example 39 

hM5-(3.4.S.6-Tetramethoxy>2w?rethylbenzyt)-2'^methoxycarbonvlmethvl6^^ 

40 . 

[0131] hH5-(3.4,5.6-Tetramethoxy-2wTiethylberizyl)-24iydroxybenzoyQniorphonne (0.200 g, 0.465 mmol) was dis- 
solved In acetone (30 ml) and after adding thereto anhydrous socfium cart)onate (0.077 g. 0.558 mmoQ and methyl 
bromoacetate (0.078 g. 0.512 mmoiy. the solution was refhixed urxJer healing for 3 hours. The reaction sdub'on was 
filtered, the filtrate was concentrated and the obtained residue was purified by silica gel column chromatography 
<5 (hexane : ethyl acetate = 1:1) to obtain the tided compound (0.230 g, 0.398 mmol. 86%). 

Example 40 . • ^ ' . 

^HS-(3.4.S.6^Tet^arlmthoxy-24nethytber^zyt)-2'(tert^^)utoxvcaifao^ 

so 

[0132] N^5^3.4,5,6-Tetramethoxy-2-methylbefizyl)-2-hydroxyl)en2oyllmorphoUne (0.200 g, 0.465 mmoQ was dis- 
solved in acetone (30 ml) and after adding thereto anhydrous sodium cartionate (0.077 g. 0.558 mmol) and tert-butyl 
Ivomoacetate (0.109 g, 0.558 moQ, the solution was refluxed under heating for 3 hours. The reaction solution was 
filtered, the filtrate was concentrated and the obtained residue was purified l>y silica gel column chrOTiatograpfiy 
S5 (hexane : ethyl acetate 2:1 ) to obtain the titled compound (0.198 g. 0.363 mmol. 78%). 
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Example 41 

4- (5.6-Dimethoxy-3-methy»-1 ,4-ben2oquinon>2-yOmethyl-2-benz^ add 

5 [0133] 4-(3 A5.6-Tetrafnethoxy-2-^thyibenzyl)-24>enQ^ add (31 2 mg, 0.6902 mmol) was dissolved m 

a mixed solution of acetonltrife (15 ml) and water (5 mO and after adding thereto ammonium cefium(IV) nitrate (here- 
inafter simply referred to as "CAN") (946 mg. 1.7262 mmoQ at room temperature, the solution was stirred at room 
temperature for 1 hour. The reaction solution was diluted with water and then extracted with ether. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The residue was recrystallized from 

10 ether to obtain the titled compound (187 mg, 0.4431 mmoi, 64%). 

Example 42 

6-(5«6-Dtmethoxy'-3-^nethyH,4'beruoquinon-2>yl methyl-2-benzyioxyben2oic add 

15 

[0134] 6-(3.4,5»6-Tetrarnethoxy^2rmethytbenzyl)-2-benzytoxyt)enzotc add (106 mg, 0.2345 mmol) was dissolved in 
a mixed solution of acetonitrile (6 ml) and water (2 ml) and after adding thereto CAN (321 mg, 0.5857 mmol) at room 
temperature, the solution was stirred at room temperature for 1 hour. Th& reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
20 lation. The residue was recrystallized from ether to obtain the titled compound (62 mg, 0.1469 mmol, 64%). 

Example 43 

5- (5.6-Dimethoxv-3^ethvt-1 ,4>benzoquinon-2-vt)methyl-2-ben2yloxyben2oic add 

25 

[0135] 5-(3.4,5.6*TetramethQxy*2*methylbenzyl)-24>enzytoxyt>enzoic add (0.490 g. 1.08 mmol) was dissolved in a 
mixed solution of acetonitrile (15 ml) and water (3 ml) and after adding thereto CAN (1.48 g. 2.71 mmol) at room 
temperature, ttie solution was stined at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by d^stil- 
30 lation. The residue was recrystallized from ether to obtain the fitted com^ 

Example 44 

3- (5.6^lmethoxy-3-methyH ,4-benzoquinon>2'yl)methyl-2-ben2vloxybenzoic add 

35 

[0136] 3-(3.4.5.6-Tetramethoxy-2-methylbenzyl)-2-t>enzyloxyt>enzotc add (0.55 g, 1.21 mmol) was dissohred in a 
rraxed solution of acetoiiitrile (9 mO and water (3 ml) and after adding thereto CAN (1.67 g, 3.03 mmol) at room tem- 
perature, the solution was stirred at room temperature for 2 hours. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the sohrent was removed by dlstB- 
40 lation. The residue was recrystaffized from ether to obtain the titled compound (0.250 g, 0.592 mmol, 49%). 

Example 45 

4- (5,6XHmethoxy-3-methyl-1,4-benzoquinon-2-vOmetttyl-2-^cetoxyb^ add 

.45 

10137] 4'(3,4.5,6-Tetramethoxy-2-methylbenzyl)-2-acetoxyt>enzoic add (60 rtig, 0.1485 mmol) was dissoWed In a 
mixed solution of acetonitrile (15 ml) and water (5 ml) and after adding thereto CAN (203 mg. 0.3704 mmd) at nxxn 
temperature, the solution was stirred at room temperature for 3 hours. The reaction solution was dButed with water 
and then extracted with ether. The extract was washed wnth wat^ and then dried, and the scdvent was removed by 
so distiliation. The residue was purified by preparative thin-layer chromatography (5% methanol-metfiylene chloride) to 
obtan the fitted compound (38 mg, 0.1016'mmol, 68%). 

Example 46 

^ &-(5.6-Dtmethoxv-3-methyH .4-t)enzoquinon-2-ynmethyl-2-acetoxyt)enzoic add 

[0138] 5-(3.4.5,6-Tetramethoxy-2-methy!l)enzyt)-2-acetoxyl)enzoic add (0.200 g. 0.495 mmoQ was dissoh^ed in a 
mixed solution of acetonftrile (9 ml) and water (3 ml) and after adding thereto CAN (0.678 g. 1.24 mmol) at r^Bm^ 
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temperature, the solution was stirred at room temperature for 1 hour The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
lation. The residue was recrystallized from ether to obtain the titled compound (0.160 g, 0.425 mmol, 86%). 

Example 47 

3^5. 64)imethoxy-3-methyk).4-benzo<»iinon-2-yl) methyl-2-acetoxybenzotc add 

[0139] 3-(3.4.5.6*Tetramethoxy-2-methylbenzyl)-2*acetoxybenzoic add (0.300 g. 0.663 mmol) was dissolved In a 
mixed solution of acetonltrile (9 ml) and water (3 ml) and after adding thereto CAN (0.909 g. 1.658 mmol) at room 
temperature, the solution was stiaed at room temperature for 1 hour. The reaction solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by distil- 
lation. The residue was recrystallized from ether to obtain the titled compound (0.248 g, 0.662 mmol, 99%). 

Example 48 

4- (5.6-Dimettw>xy-3-methyH .4-benzoquinon-2-yi)methyl-2-hydroxybefizoic add 

[0140] 4-(5.6-Oimethoxy*3-methyt-1.4-benzoquinon-2-yOmethyl-2-acefoxybenzoi^ add (22 mg, 0.059 mmol) was 
dissolved in metfianoi (2 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate solution (3 
ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction solution 
was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then dried, and 
the soh^ent was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography 
(chloroform : methanol = 10:1) and then recrystaHized from ether to obtain the titled compound (12 mg, 0.0361 mmol, 
61%). 

Example 4.9 

5- (5,6-Dimethoxy-3-methv^1,4-benzoquinon-2-vnmethyl>24iydrQxybenzoic add 

C0141J 5-(5.6-0imetrK>xy-3-methyl-1.44>enzoquinon>2-yi)methyl-2-4ceto add (0.150 g. 0.401 mmol) was 

dissolved in methanol (2 mi) and after adding thereto an aqueous saturated sodium hydrogencarfx)nate solution (3 
ml), the solution was stirred at room temperature for 3 hours. After the completion of reactbn. the reaction solution 
was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then dried, and 
the sdvent was removed by distillation. The obtained residue was purified by preparative tfurvlayer chromatography 
(chtorofomi : methanol ^ 10:1) and then recrystamzed from ether to obtain the Utted compound (0.055 g, 0.166 mmol, 
42%). 

ExampteSO . " 

3--{5.6^^ethoxy-3-methyl-1.44)enzoquinon-2-vl)methvl-24iydroxybenzoic add 

10142] 3^5.64Dimethoxy-3-melhyt-1.44mnzoquinon-2-yl)methyt-2^^ add (0.03eg. 0.0963 mmoQ was 

dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencart>onate solution (2 
ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction solution 
was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then dried, and 
ttie solvent was removed by distillation* The obtained residue was purified by preparartive thiri-layer chromatography 
(chtorofomi : metfianol - 9:1) and then recrystallized from diisoprppyt ether to obtain the titled compound (0.010 g. 
0.0301 mmol. 31%). 

Example 51 

S-(S.64)iinethoxy-3-methyl-1.4-berizoquinon-2-yOmethyl-2Hn^^ add 

[0143] 5-(3.4,5,6-Tetramethoxy-2*fnethytbenzyi)-2-methoxyfoenzotc add (0,257 g. 0.684 mmol) was dissolved in a 
mixed solution of acetonitnle (9 ml) and water (3 ml) and after adding thereto CAN (0.937 g. 1.71 mmoO at room 
temperature, the solution was stirred at room temperature for 1 hour. The reactk>n solution was diluted with water and 
then extracted with ether. The extract was washed with water and then dried, and the solvent was removed by <fist3-^ 
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lation. The residue was recrystallfzed from ether to obtain the titled compound (0^37 g. 0.683 mmoi. 99%). 
Example 52 

5 S-<5,6-Oimethoxy-3-methvH ,4-benzoquinon>2-ynmethyf-2-isopropoxyben2oic add 

[0144] 5-{3,4,5,6-Tetrarnethoxy-2-methylben2yl)-2-isopropoxybenzoic add (0.472 g, 1.17^mmol) was dissolved In a 
mixed solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (1.60 q\ 2.92 mmol).at room tern- 
. perature. the solution was stirred at room temperature for 1 hour. The reaction solution was (filuted with water and then 
10. extracted with ether. The extract was wasfted with water and then dried, and the solvent was removed by distfflation. 
The residue was recrystaffized from ether to obtain the titled compound (0.364 g, 0.972 mmol. 83%). 

' Example 53 

'5 5-(5,6-Dimethoxy-3-methyl-1 .4-ben2oquinon-2-yl)methyl'2-phenoxytien2ofc add 

[0145] 5-(3»4.5,6-Tetramethoxy-2-methytbenzyl)-2-phenoxybenzoic add (0.220 g. 0.502 mmol) was-dissolved in a 
mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN (0.688 g. 1.26 mmol) at room 
temperature, the solution was stin-ed at room temperature for 1 hour. The reaction solution was diluted with water and 
20 then extracted with ether. The extract was washed with water and then dried, and the sohrent was removed by distil- 
lation. The residue was recrystallized from ether to obtain the titled compound (0.100 g, 0.245 mmol, 49%). 

Example 54 

25 5-(5.6-Dimethoxy-3-methvl-1 .4-benzoquinon>2-y0m^vl-2-(3-methoxyphenoxy)benzbtc acid 

[0146] 5-(3.4,5.6-Tetramethoxy*2-methylbenzyl)-2-(3-methoxyphenoxy)t)enzoic add (0.194 g. 0.408 mmol) was dis- 
solved in a mbced solution of acetonitrile (9 ml) and water (3 ml) ar)d after adding thereto CAN (0,638 g. 1 .02 mmol) at 
room ternperature» the solution was stirred at room temperature for 1 hour. The reaction sokition was diluted with water 
30 and then extracted with ether. The extract was washed with water and then dried» arKj the solvent was removed by 
distillation. The residue was recrystallized from ether to obtain the titled compound (0.159 g. 0.365 mmol. 89%). 

Example 55 

35 S-(5,6-Dimethoxy-3-methyl-1 .4-t)enzoquinon-2-vl)methvl-2H[3-pyridylmethyloxy)ben2oic add 

[0147] 5-(3,4,5.6-Tetramethoxy-2HTiethyfberi2yl)-2-(3-pyndylmethyloxy)benzoicadd(0.1^ 
solved In a mbced solution of acetonitrile (9 ml) and water (3 ml) and after adding thereto CAN (0.303 0.552 mmol) 
at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with 
^ water and then extraded with ether. The extract was washed with water and then dried, and the sclent was removed 
l>y distillation. The residue was purified by sifica gel columh chromatography (chloroform : rnetharral = 1:2) and then 
recrystamzed from ether to obtain the laied compound (0.071 g. 0.168 mmol. 76%). 

Example 56 

45 

S-(5,fri>imethoxy-3-metfiyl-1,44)enzoquinorv2'yf)methyl-2-<4syyridy!me^ benzoic add 

[0148] 5-(3.4.5.6 -Tetramethoxy-2-methytbenzyf>-2-(4i)yridylmethyloxy)benzoicadd (0.425 g, 0.938 mmol) was dis- 
solved in a mbced solution of acetonitriie (18 rrd) and water (6 mQ and after ad^^ 
50 room temperature, the solution was stirred at room temperature fbr 1 hour. The reaction solution was diluted with water 
and thien extracted with ^her. The extract was washed with water and then dried, and the solvent was removed by 
cfistiflation. The residue was purified ty ^ca gel column chrcmiatography (chloroform : m^hanol = 9:1) and then re- 
(Tystaffized from eth^- to obtain the trtfed compound (0.376 g. 0.868 mmoL 93%). 



55 
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Example 57 

N-{4 -(5 .6~DimethoxyT3>methyl>1 ,4-befizoquinon-2'yl)methy^'2>benzyloxyben2oyllpiperidine 

[0149] N44*(3.4.5,6-Tetramethoxy-2-memylbenzyf)-2-benzytoxybenzoyl^ (1 29 mg. 0.2485 mmol) was dis- 

sofved in a mixed solution of acetonitrile (15 ml) and water (5 ml) and after adding thereto CAN (341 mg. 0.6222 mmol) 
at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted with 
water and then extracted with ether. The extract was washed with water and then dried, and the solvent was remov^ 
by distillation. The residue was purified by flash column chromatography (hexane : ethyl acetate 2:1) to obtain the 
titled compound (85 mg, 0.1738 mmol, 70%). 

Example 58 

hH4^5,6-Dimethoxy«3-methyl-1,44)enzoquinon-2-yi)methyl-24>en2ytoxyte 

[0150] Morpholine (19 mg. 0.2183 mmol) and 1-ethyl-3-(3-dimethylamtnopropyl)cartx)drimide hydrochloride (55 mg. 
0.2869 mmol) were added to a methylene chloride solution (10 ml) of 4-(5,6-dimethoxy-3-methyl-1,4rben2oquinon- 
2-yl)methyt-2-ben2yloxyben2oiG add (60 mg, 0.1421 mmol) and the resulting solution was stirred at room temperature, 
for 16 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract 
was washed with water and then dried, and the solvent was removed by distiilatk>n. The obtained residue was purified 
by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain the titlied compound (55 mg. 0.1120 
mmol, 79%). 

Example 59 

N44-(5.6-Dimethoxy-3-^nethyl-1.44)enzoquinon-2-yl)methyl-24>enzytoxyt>enzoyO^ 

[0151] p-Methbxyaniline (26 mg. 0.2113 mmol). triethylamine (29 mg. 0.2871 mmol) and 2-<:htoro-1,3-dimethyliml- 
dazoTintum chloride (48 mg. 0.2840 mmol) were added to a methylene chloride solution (10 ml) of 4-(5.6-dimethoxy- 
1.4-t)enzoquinorH2'y()methy(-2-benzytoxyt)enz<HC add (60 mg, 0.1421 mmol) and the resulting solution was stirred at 
room temperature for 3 hours. The reaction solution was poured into ice water and then extracted with ether. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1 :1 ) to obtain the titled.compound (55 mg. 
0.1143 mmol. 73%). 

Example 60 

N46-(5.6-Dimethoxy-3Hrnethyl-1.44)enzoquinoa-2-yt)methyl-2-ben2ytoxybenro 

[0152] p-Methoxyaniltne (13 mg. 0.1056 mmol). trrethyiamine (15 mg. 0.1485 mmol) and 2-chlpro-1.3-dimethylimi- 
dazoUnium chloride (24 mg. 0.1420 mrrK>0 were added to a methylene chloride solution (3 ml) of 6-(5.6-dimethoxy- 
1.4-benzoqi^non-2-yl)methyl-2-benzytoxytienzoic add (29 mg. 0.0687 nimol) and the resulting solution yiss stirred at 
room temperature for 3 hours. The rieaction solution was poured into Ice water and then extracted with ether. The 
extract was washed with water and tften dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin4ayer chromatography (Itexane : ethyl acetate ^ 1:1) to obtain the titled compound (20 mg, 
0.0687 mmol. 55%). 

Example 61 

N45-(5.6-TOnethoxy-3-methyt^1 .4-benzoquinon-2-vt)methvl-24>enzyloxybenzovOpiperfdine 

[0153] Fiperidine (0.025 g, 0.296 mmd) and 1-ethyt>3-{3-dimethylam!nopropyl)cart)o(fiimjde hydrochloride (0.068 g, 
0.355 mmoO were added to a methylene chloride solution (5 ml) of 5-(5,6-dtmethoxy-3-methyt-1.4-benzoqufnon-2-yO 
methyl-2-benzyloxyl>enzoic add (0.050 g, 0.118 mmcrf) and the resutttng solution was stirred at room temperature for 
12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distifiation. The obtained residue was purified by 
preparative thin4ayer chromatography (chloroform : methanol =■ 10:1) to obtain the titled compound (0.025 g. 0.0511 
mmol. 43%). 
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Example 62 

N^5^5.64)imethoxy>3-methyi-1,44)enzoquiiK)rH2-yl)-meft^ 

[0154] Oxatyi chloride (0.150 g, 1.18 nunoQ was added to a methylene chloride solution (5 ml) (^5-{5.6-dimethoxy- 
3-methyl-1.4-benzoquinon-2-yl)methyl-2-benzyloxybenzoic add (0.050 g, 0.118 mmoi) and the resulting solution was 
stin'ed at room temperature for 1 hour. The reaction solution was concentrated and after adding a THF solution of 
morpholine (0.036 g. 0.414 mmol) to the obtained residue, the solution was stirred at room temperature for 30 minutes. 
The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was washed 
with water and then dried, and the solvent was removed by distillation. The obtained reskfue was purified by preparative 
thin-layer chromatography (hexane : ethyl acetate = 1:1) to obtain the titled compound (0.058 g, 0.117 mmol. 99%). 

Example 63 

N-(5-(5,6-Dimethoxy-3-^thyl-1 ,4-henzoquinon-2-yOmethyl-2-benzyloxyben2oyll-4-methoxyanHine 

[0155] p-Methoxyaniltne (0.038 g, 0.308 mmol), triethytamine (0.031 g. 0.308 mmol) and 2-chldro-1,-3-dimethylimi- 
dazolinium chloride (0.052 g. 0.308 mmol) were added to a methylene chloride solution (5 ml) of 5-(5.6-dimethoxy- 
3-methyl'1,4-benzoquinorH2-yl)methyt-2-benzyk>xybenzoic acid (0.065 g. 0.154 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction soFution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water arKJ then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thirv^ayer chromatography (hexane : ethyl acetate - 1:2) to obtain 
the tifled compound (0.066 g. 0.125 mmot. 81%). 

Example 64 

hH3-<5.6'Dimethoxy-3-methvl-1.4-bergoquinorV'2-yt)nfiettiyl-2-berg^^ 

[0156] Piperidine (0.038 g, 0,45 mmol) and 1-€thyl-3-(3-dimethytaminopropyI)cart>odrimide hydrochloride (0.129 g, 
0,68 mmol) were added to a methylene chloride solution (10 ml) of 3-(5,6-dimethoxy-3-n1efhyl-1.4-benzoquinorv-2-yl) 
methyl-2-benzyloxyt>enzoic add (0^095 g. 0.23 mmol) and the resulting solution was stirred at room temperature for 
. 12hours. The iBaction s<4ution was poured into ice water and then extracted wth methylene chloride. The extract was 
washed with water and then dried. afKl the solvent was removed by distOlation. The obtained residue was purified by 
preparative thirv4ayer chromatography (hexarte : ethyl acetate = 1 :1) to olitain the titied compourKi (0.060 g, 0.12 mmol, 
55%). 

Example 65 

N-{3-(S,6-Dimethoxy'3-methyl- 1 .4-benzoquinon'2-y!)methyl'2-t)enzyioxybenzoynmofphofine 

[0157] Morpholine (0.033 g. 0.38 nrimol) and 1-eti^3-(3-dimettiylaminopropyOcart>oditfnide hydrochloride (0.109 g. 
0.57 mmol) were added to a methylene chloride solution (10 ml) of 3K5t6Hfirnethoxy-3-methy!>1,44)enzoquinon-2-yl) 
metiiyl-2-befizyloxyt>enzoic add (0.080. g, 0.19 mmol) and the resuming solution was stirred at room temperature for 
12 hours. The reaction solution was poured Into ice water and then extracted vnth methylene chloride^ The extract was 
washed wfth water and then dried, and the solvent was removed by distillation. The ot>tained residue was purified by 
preparative thirv4ayer chromatography (hexane : ethyl acetate = 1:1) toobtain the titied compound (0.057 g, 0.12 mmol. 
61%). 

Example 66 

N-f3-(5,6-Oimethoxy>3-methyl-1 ,44)enzoquinon-2>yOmett>yl-2-ben2yloxyt)enzoyll-4-methoxyanffine 

[0158] p-Methoxyanfline (0.035 g. 0.28 mmoi). trtethylamine (0.029 g, 0.28 mmot) and 2-chlo^o-1,^-dimethyfimida- 
zoSntum chloride (0.048 g. 0.28 mmol) were added to a methylene dildride solutibrt (SttX^ot 3-<5,6-dtinethoxy-3-methyl- 
1»4-benzoquinoiv2-yl)methyl-2-benzyk>xybenzoic add (0.060 g, 0^14 mmoQ anud the resultiflg solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into Ice water and then extracted with methylene 
chloride. Ttie extrad was washed with water and tiien dried, and the solvent was removed by distillation. The ot>tamed 
residue was purified by preparative tfitn-iayer chromatography (hexane : ethyl acetate = 1:1) to obtain the titied a^h" 
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pound (0.038 g, 0.072 mniol, 51%), 
Exampte 67 

r^f4-(5,64)knethoxy-3-memyl-1.44)enzoquinon-2-yOmeth^^ 

101591 p-MethoxyanUine (4.3 mg, 0.0349 mmol). tfiethylamine (5.9 mg, 0.0584 mmol) and 2-chloro-1 ,3-dimethynm- 
{dazofinium chloride (9.9 mg. 0.0585 mmd) were added to a methylene chloride solution (3 ml) of 4-{5,6-dimethoxy- 
1.44>enzoq[uinon-2-yt)methyl-2-acetoxybenzoic add (11 mg. 0.0294 mmol) and the resulting solution was stirred at 
room temperature for 6 hours. The reaction solution was poured Into Ice water and then extracted with ether. The 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was 
purified by preparative thin4ayer chromatography (hexane : elhyl acetate = 1:3) to obtain the titled compound (6 mg, 
0.0125 mmol. 43%). 

Example 68 

N- f5-( 5,6-4D}methoxy»3-methvl-1,44>en2oqulnon-2-yl)methyl-2'acetoxybenzoyO piperidine 

[01601 Piperidine (0.027 g, 0.321 mmol) and 1-ethyl-3-(3-dimetiiylaminopfopyl)carbodfimide hydrochloride (0.062 g, 
0.321 mmol) were added to a methylene chloride solution (5 ml) of 5-{5,6-dlmethoxy-3-methyl-1.4-benzdqulnon-2-yl) 
methyl-2-acetoxyt>enzoic acid (0.040 g. 0.107 mmol) and the resulting solution was stirred at room temperature for 12 
hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distfflation. The obtained residue was purified by 
: preparat^e thin-layer chromatography {chloroform ; methanol = 10:1) to otytain the titled compound (0.008 g. 0.0181 
mmol, 17%). 

Example 69 

M45-(5,6-Dimethoxy-3-methyl-1 .4-benzoquinon-2-yf)methyl-2-acetoxybenzoynmorpholine 

[0161] Morpholine (0.034 g. 0.385 mmol) and 1-ethyf-3-{3-dimethylaminopropyl)cartKxliimide hydrochloride (0.074 
g, 0.385 mmol) were added to a methylene chloride solution (5 ml) of 5-(5.6-dimethoxy-3-methyl-1.4-t>en2oquinon- 

2- yQinethyl-2-acetoxyt)enz(»c acwi (0.048 g, 0.128 mmoQ and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was poured into ice water and then extracted with m^yiene chloride, the extract 
was washed with water and then, dried, and the solvent was removed by distiliafion. The obtained residue was purified 
by preparative thin-layerchromatography (chloroform :methanoi = 10:1) to o^ 

mmol, 30%). ' 

Example 70 

N-fS-(5.6-Dimethoxy-3-methvl>1 .44>en2oquinon-2'Vl)methvl-2>acetoxyben2oylH-methoxyanlline 

[0162] P-MethoxyanUine (0.046 g, 0.374 mmol). triethylamine (0.038 g. 0.374 mmol) and 2-chIoro-1.3-dimethylimi- 
dazoTinium chloride (0.063 g, 0.374 mmol) were added to a methylene chloride solution (5 ml) of 5-(5.6-dimetho3^- 

3- methyt'1,4-t>enzoquinon-2-yl)methyi-2'-acetoxybenzotc add (0.070 g, 0.187 mmol) and the resi^rig solution was 
stirred at roam temperaftire for 12 hours. The readion solution was poured into ice water and then extracted with 
methylene cfiiofide. The extract was washed with water and then dried, and the soh^ent was removed by dsSQafion. 
The obt^ned residue was purified by preparafive tWn-tayer chromatography (chloroform : methanol - 10:1) and then 
recn^stalfized from ether to obbin . the ti^ 

Example 71 

N-[3-(5.6-Dimethoxy'3-methyl-1 «4-benzoqtiinon-2>yl)methyi'2*aoetoxyben2oyQ piperidine 

[0163] Piperidine (0.133 g, 1.56 mmol) and 1-€thyl-3-(3KJinieChylanunopropyf)carbodiimide hydrochloride (0.448 g, 
2.34 mmoQ were added to a methylene chloride solution (30 mO of 3-<5.G<dimettK>xy-3-methyl-1.4-benzDqtunon-2-yO 
methyl-^-acetoxybenzoic add (0.293 g. 0.783 mmol) and the resulting solution was stirred at room tempenature for 1 2 
hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract wasr 
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washed with water and then dried, and the solvent was removed by distiffation. The obtained residue was purified by 
preparative thin-^ayer chromatography (chtoroform : methanol = 30:1) to obtain the titled compound (0.152 g, 0.345 
mmol. 44%). 

s Example 72 

N-[3-(5,6^tmethoxy-3-methyi-1,4-berizoquinon-2~yOmethyl'2>acetoxyt)enzDytlmorpholine 

[0164] Morpholine (0.176 g. 2.02 mmcrf) and 1-ethy!-3-<3-dimethylaminopropyl)carbodnmide hydrochloride (0,581 g, 
10 3.03 mmol) were added to a methylene chloride solution (50 ml) of 3-(5,6-dimethoxy-3-methyl*1,44>enzoquinon-2-yl) 
methyl-2-acetoxybenzoic add (0.380 g. 1.01 mmol) and the resulting solution was stirred at room temperature for 12 
hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-layer chromatography (chloroform : methanol = 30:1) to obtain the titled compound (0.175 g. 0.394 
is mmol, 39%). 

Example 73 

N-{3-(5,6-Dlmethoxy-3-methyl- 1 ,4-ben2oquinon>2-yl)methyl'2-acetoxybenzoyt]-4-metfK3xyaniIine 

20 

{0165] p-Methoxyantline (b.104 g. 0.845 mmol). triethyiamine (0.085 g, 0.845 mmol) and 2-chloro-1,3-dimethytiml- 
dazoliraum chloride (01143 g. 0.845 mmoQ were added to a methylene chloride solution (20 ml) of 3-(5,6-dimethoxy- 
3-methyl-1.4-berizoqutnon-2-yl)methyi-2-acetoxyt>enzoic add (0.158 g, 0.422 mmd) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured Into ice water and then extracted with 
25 methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol =30:1) and then 
recrystalltzed from tsopropyl ether to obtain the titled compound (0.066 g, 0.138 mmol. 33%). 

Example 74 

30 

N-[5-(5,6-Dlmethoxy-3-methyl-1,4-benzoqulnori-2-yOmethyl-2-hydroxybenzoyllpiperidin 

{0166] h45-(5,6-Diniethoxy-^-methyl-1.4-beruoquinorv2*yl)methyt-2-acet^ (0.040 g, 0.0906 

mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodkim hydrogencarbonate 
35 solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of readion. the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extrad was washed with water and then 
dried, and the solvent was removed by distillation, the obtained residue was purified by preparative thin-layer chro- 
matography (cNoroform : methanol = 10:1) to obtain the titled compound (0.025 g. 0.0626 mmol. 69%)! 

^ Example 75 

N-'K-(S,S-Dimetlwxy>3-methyl*1.4-berizoquinon-2-yl)melhyl'2~hy^ 

[0167] ^^5-(5.6-Dtmethoxy-3-methyl-1.4-t)enzoquinon-2•yf)methyl-2-acetoxy^ (0.045 g, 0.101 

^ mmoQ was dissolved m methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencartxinate 
solution (3 ml)» the solution was stirred at room temperature for 3 hours. After the completion of reaction; the readion 
solution was diluted with water and then extracted with ethyl acetate. The extrad was washed with wat^ and then 
dried, arui the solvent was removed by distniation. The obtained residue was purified t>y preparative ttil r>-tayer chro- 
matography (chlorolbrm : methanol = 10:1) to obtain the titled compound (0.020 g, 0.0498 mmol, 49%). 
so . 

Example 76 

N-[5-<5,6-Dimethoxy-3-methyl>1,4-berizoquinon-2-yl)methyl-2-hydroxyt?enzo 

{0168) lvKM5i6-Otmethoxy<3-methyl>1,44}enzoquinor>>2-^met^ (0.073 g, 

0.152 mmol) was dissolved in methanol (2 ml) and after adcfing thereto an aqueous saturated sodluin hydrogencar- 
txmate solution (3 ml), the solution was stirred at room temperature for 3 hours. After ttie compl^ion of reaction, the 
reaction solution was dHuted wi^ water and then extraded with ethyl acetate. The extrad was washed wfth water arid=^ 
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then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1:1) and then recrystallized from ether to obtain the titled compound (0.043 
g. 0-0983 mmol. 65%). 

Example 77 

N-P-(5,6-Dimethoxy-3-methyt-1 .4-benzoqufnon-2-yOmethyt-2-hydfDxyben2oyO piperidine 

[0169] ^K3>(5«6-Dtmethoxy-34nethyl-t,4-benzoqu^non-2-yOmethyl<2-acetoxybenzo^ (0.050 g. 0.113 

mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencartx>nate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ettiyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative tNn-tayer chro- 
matography (chloroform ; methanol = 9:1) to obtain the titfed compound (0.017 g, 0.0426 mmol, 38%). 

Example 78 

N-[3-(5,6'Dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyl>24iydroxyben2oyl]morpholine 

I0170J N^3-(5.6-Dimethoxy-3-methyl-1.4-benzoquinon-2-yl)mettiyl-2-acetoxyben2oyOmorphd (0.050 g, 0.113 
mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodkim hydrogencartjonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted witfi water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer chro- 
matography (chloroform : mettianol = 9:1) to obtain the tided compound (0.022 g, 0.0542 mmol, 48%). 

Example 79 

N-f3-(5,6-Dimethoxv-3-nrmthyt-1,44)enzoquinon-2-ynmethyl->2'^ 

(0171] N^5.6-Dimethoxy-3-methyt-1,4-benzoquinon-2-yl)methyt-2-acetoxyt)erizoyq-4Hiie^ (0.040 g, 

0.0834 mmd) was dissolved in ipethanol (3 ml) and after adding thereto an aqueous saturated $odtum hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate* The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-fayer 
. chromatography (chlorofomn : methanol = 30:1) to obtain the titied compound (0.025 g, 0.0528 ntmol, 69%). 

Example 80 

N^5-(5,6-Dimethoxy-3-methyl«1,4-benzoqulfior>-2«yl)methyt-2-methoxybenzoyl]prperidine 

[0172] Piperidine (0,027 g, 0,318 mmol) and 1-ettiyl-3-(3-dimethytaminopropyl)carbodumide hydrochloride (0.091 g. 
0.477 mmol) were added to a methylene dtAotide solution (5 ml) of 5-(5.6-dimethoxy>3-niethyi-1.4-benzoqutnori-2-yf) 
methyf-2-methoxybenzoic add (0.055 g. 0.159 mmol) and the resisting soHAton was stirred at room temperature for 
12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract was 
washed vdth water and then dried, and the solvent was renK>ved by distillation. The obtained residue was purified by 
preparative tivn-layer chromatography (ettiyl acetate) to obtain the titied compound (0.^)175 g. 0.0423 mmol» 27%). 

Example 81 

N-15-{5,6-Dimethoxy-3-methyt-1,4-ben2oquinon-2-y0methvl-2-^nethoxy^^ 

[0173] Morpholine (0.025 g, 0.289 mmoO and 1-elhyl-3-(3-<fimethylaminopropyl)carbodrimlde hydrochloride (0.083 
g. 0.434 mmol) were added to a metfrytene chloride solution (5 ml) of 5-(5.6-dimett)oxy-3-mettiyl-1.4-benzoqutnon- 
2-yOmethyl-2-methoxybenzac add (0.050 g. 0.145 mmoO arid ttie resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was poured into ice water and then extracted with methylene chloride. The extract 
was washed with water and then dried . and the solvent was removed by distillation. The obtained residue was purified ' 
by preparative thin4ayer chromatography (ethyl acetate) to obtain ttie titied compound (0.033 g, 0.0794 mmol, 55%Jjj^ 
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Example 62 

N-[S-<5,6-Dimethoxv-3-^ethyl-1.4^n2oquinon-2-ynmemyl'2-methox^ 

[0174J p-Methoxyanaine (0.043 0.347 mmoO. tri^ylamlne (0.035 g, 0.347 mmol) and 2-<rfi!oro-1.3-dOTie«Kyfinw- 
dazdinium chloride (0.059 g, 0.347 mmol) were added to a methylene chloride solution (5 ml) of 5-(5.6-dimethoxy- 
3-methyH.4-ben2oquinon-2-yt)methyl-2-methoxyben2oic add (0.060 g, 0.173 mmol) and the resulting sohitton was 
stin^ed at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by dstillation. 
The obtained residue was purified by preparative thin4ayer chromatography (ethyl acetate) to obtain th^ titled com- 
pound (0.044 g. 0.0975 mmol. 56%). 

Example 83 

N45-(S,6-Dimethoxy-3-methy>-1.44)enzoquinon-2-yt)methyl-2HSopropoxybenzoyqj^ 

[0175] Piperidine (0.030 g. 0.353 mmol) and 1-ethyl-3-(3-dimethylaminopropyl)carix)diimide hydrochloride (0.101 g, 
0.529 mmol) were added to a methylene chloride solution (5 ml) of 5-(5.6-dimethoxy-3-methyl-1,4-t5enzoquinon-2-yf) 
methyl-2-isopropoxyben2oic acid (0.066 g. 0.176 mmol) and the resulting solution was stirred at room temperature for 
1 2 hours. The reaction solution was poured into ice water and then extracted with metfiylene chloride. The extract was 
washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by 
preparative thin-fayer chromatography (hexane : ethyl acetate = 1:6) to obtain the titled compound (0.030 g. 0.068 
mmol. 39%). 

Example 84 

N-r5-(5.6-Dimethoxy-3Hfnethvl-1.44)enzoqu}non-2-yl)methyt-2HSopropoxy^ 

[0176] Morpholine (0.030 g. 0.348 mmol) and 1-ethyl-3>(3-dimethylaminopropyl)carbodiimide hydrochloride (0.100 
g, 0.521 mmol) were added to a methylene chloride solution (5 ml) of 5-(5,6-dimethoxy-3-methyl-1.44>en2oquirM)f>- 

2- yl)methyl>2-lsopropoxyl>enzotc acid (0.065 g, 0.174 mmol) and the resulting solution was stirred at room temperature 
for 12 hours. The reaction solution was poured into ice water and then extracted with methyten^ chloride. The extract 
was washed with water and then dried, and the solvent was removed by distillation. The otytained residue was purified 
by preparative ttiin-fayer chromatography (hexane : ettiyl acetate = 1:6) to obtain the titied compound (0,026 g, 0.0586 
mmol, 34%). 

Example 85 

^H5-(5.6^)imeth<»(y-3-methyl-1.44>er^oqulnon-2-y^methyl-2^^si^^ 

[0177] p-Methoxyanaine (6.077 g. 0.626 mmol), triethylamine (0.063 g. 0,626 mmol) and 2-chk)ro-1.3-dimethyfinu- 
dazollnium chloride (0.106 g. 0.626 mmol) were added to a methylene chloride solution (10 ml) of 5-(5.6-dtmethoxy- 

3- rnethyl^1,4-benzoquinon-2-yl)methyl-2-isopropoxybenzoic add (0.117 g. 0.313 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into Ice water and then extracted wftfi 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:2) to obtain 
the titied compound (0.095 g, 0.198 mmol, 63%). 

Example 86 

N-{5-(5,6-Oimethoxy-3-methvf-1 .4-ben2oquinon-2-yl)m^hyl-2-phenoxybenzoyl]piperidine 

[0178] Piperidine (0.054 g. 0.634 mmol) and 1-ettiyl-3-(3-dimethylamfnopropyl)carbodiimide hydrochloride (0.182 g, 
0.950 mmoQ w&b added to a methylene chloride solution (10 ml) of 5-(5,6-dimethoxy-3-methyl-1 ,4-benzoquinon-2-yl} 
methyi-2-phenoxybenzoic add (0.129 g. 0.317 mmol) and the resulting solution was stirred at room temperature for 
12 hours. The reaction solution was poured Into ice water and tfien extracted with mettiylene chloride. The extract was 
washed with water aruJ tfien dried, and the solvenl was removed by distillation. The olrtained residue was purified by 
preparative tiiin-liayer chromatography (hexane : ethyl acetate = 1:1) to ot)tafn ttve tided compound (0.060 g, 0.'f2S^ 
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, mnio!,40%). 
Example 87 

N- t5-(5.6-Difnethoxy-3-methyl-1 ,4-4>enzoquinon-2-yOmethyt-2H)heno3^benzoyQmorpholtf^ 

[0179] Morphdine (0.030 g, 0,343 mmol) and 1-€thyl-3-{3-dimethylaminopropyl)carbodiimide hydrochlonde (0.099 
g, 0.515 mmoQ were added to a methylene cMoride solution (5 ml) of .S^5.6^imethoxy-3-melhyl-1,4-benzoqllinorl- 
2-y0^1ethyl'2-phenoxybe^zoic add (0.070 g. 0.172 mmd) and the restjlting solution was stirred at room temperature 
for 12 hours. The reaction solution was poured into ice water and then extraded with methylene chloride. The extract 
was washed with water and then dried, and the solvent was removed by distillation. The obtained residue was purified 
l)y preparative thtn4ayer chromatography (chlorofonn : methanol- 10:1) to obtain the fitted compound (0.040 g, 0.0839 
mmd. 49%). 

Example 88 

N-I5-(5.64)imethoxy-3-nTOthvt-1>44)enzoquinon-2-yl)methyl-2-phenoxybe^^ 

[0180] p-Metfioxyaniline (0.045 g. 0.368 mmd). triethylamine (0.037 g. 0.368 mmd) and 2-chloro-1,3-dimethylimt- 
dazotintum chloride (0.062 g. 0.368 mmol) were added to a methylene chloride sdution (5 mQ of 5-(5,6-dimethoxy- 
3-methyl-1,4-benzoquinon>2-yf)methyl-2-phenoxybenzdc add (0.075 g. 0.184 mmol) and the resulting sdutioh was 
stirred at room temperature for 12 hours. The reaction solution was poured into Ice water and then extraded with 
methylene chloride. The extract was washed with water and then dried, and the solverU was removed by distillation. 
The d>tained residue was purified by preparative tiiin-layer chromatography (chloroform : methand ^ 9:1) to obtain 
the tided compound (0.040 g. 0.0780 mmd. 42%). 

Example 89 

N-f 5-(5,6«Oimethoxy-3-methyH ,44>enzoquinon-2-yi)metfiyt-2-(3-methoxyphenoxy) taenzonyllpiperidine 

[0181] Piperidine (0.096 g. 1.128 mmd) and 1-ettiyl-3-(3-dimethyiaminopropyf)carbodwnide hydrochloride (0.324 g. 
1.692 mmol) were added to a methylene chloride sdution (5 ml) of SK5.6-dimethoxy-3-mettiyl-1.44>eraK>qdnon-2-yl) 
methyl-2-(3-methoxyphenoxy)benzoic add (0.247 g. 0.564 mmd) and the resulting solution was stirred at room tem- 
perature for 12 hours. The reaction solution was poured into Ice water and then extaraded with methylene d^oride. The 
extract was washed witii water and then dried, and the sdvent was removed by distillation. The obtained residue was 
purified by preparative thin-layer dvbmatography (chloroform : methand ' 10:1) to obtain the titied compound (0.165 
g, 0.327 mmd, 58%). 

Example 90 

hHS-(5.6'DimettK)xy-3-nrettivt-1.4-benzoquirwft-2-yl)methyl-2-(3-meth6^ 

[0182} Morphdine (0.106 g. 1.225 mmd) and 1-ettiyt-3-(3-diniettiylaminopropyl)carfoodrinnde hydrochloride (0.352 
g, 1.838 mmd) were added to a methylene chloride solution (50 ml) of 5-(5.6-dimethoxy-3-methyH.4-lienzoqiflnon- 
2-yOmethyl-2-(3-methoxyphenoxy)benzoic add (0.250 g, 0.613 mmd) and the resulting sdutiort was stined at room 
temperature for 1 2 hours. The reaction sdution was poured into ice water and then extraded with methylene chloride. 
The extrad was washed with water and ttien dried, and tiie solvent was removed by distiliation. Ihe obtained residue 
was purified by prep^five thfn-layer chromatography (chlorofbrm : methand = 10:1) to obtain ttie tftied"cbn^ouQd 
(0.173 g, 0.341 mmd. 51%). 

Example 91 

N45-(5.S'DimettK>W-3-nr»thyl-1.4-benzoqutnon»2-yt)mettivi-2-(34^ 

[0183] p-MettK>xyan9'me (0.056 g. 0.457 mmd). triethylamine (0.046 g. 0.457 mmoQ and 2-chloro.1.3-dimethyfimi- 
dazdinium chloride (0.077 g. 0.457 mmoQ were added to a methylene chloride sdution (10 ml) of 5-<5.6-(firhemaxy- 
3^etiiyl-1 ,4-benzoquinon-2-yl)metfiyt-2-(3-methoxyphenoxy)benzdc actd (0.100 g. 0.228 mmd) and the resiming so- 
lution was stirred at room temperature for 12 fiours. The reaction solution was poured into ice water arid then extragjgd^ 
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with methylene chloride. The extract was washed with water and then dried, and the solvent was removed bydistiOatioa 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyt acetate = 2:3) to obtain 
the titled compound (0.058 g, 0.107 mmol. 47%). 

5 Example 92 

N^5-(5.6-Dimethoxy-3-rnethyl-1,4-benzoquinon-2>yl)methyl>2-(3-pyridylmethyioxy)benzoyn 

10184] N-{5K3.4.5.6-Tetramethoxy-2-niethylbenzyl)-2-{3-pyridylmethyloxy)ben2oyO (0.380 g. 0.731 nimol) 

10 was dissolved in a mixed sohjttbn of acetonttrite (12 ml) and water (4 nil) and after adding thereto CAN (1;00 g. 1.83 
mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, and the solvent was 
removed by distiHation. The residue was purified by silica gel column chromatography (cMoroform : methanol = 9:1) 
to obtain the titled compound (0.222 g. 0.453 mmol, 62%). 

15 

Example 93 

N45-(5.6-Dlmethoxy-3-niethvl-1,4-benzoquinon-2-yl)HBethvt-2'<3-pyridylmeth^ 

20 10185] h^(5-(3,4,5,6-Tetramethoxy-2-methylbenzyt-2-(3-pyridyImethyloxy)benzoynmorph^^^ (0.263 g. 0.506 
mmol) was dissolved in a mixed solution of acetonitrile (12 ml) and water (4 mQ and after adding thereto CAN (0.693 
g. 1.26 mmol) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was 
diluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The residue was purified by silica gel column chromatography (chloroform : methanol = 

25 9:1) toobtain the titled compound (0.153 g. 0.311 mmol. 61%). 

Example 94 

N-^5-(5.6-Dimethoxy-3-methyl-1.4-benzoquinon-2-yl)methyl>2'<3>pyridytmethyloxy)benz^ 

30 

[0186] p-MethoxyanHine (0.078 g. 0.639 mmol). triethylamine (0.066 g. 0.639 mmol) and 2-chloro-1 ,3-dimethylimi- 
dazolinium chloride (0.108 g. 0.639 mmol) were added to a methylene chloride solution (20 ml) of 5-{5,6-dimethoxy- 
3<^ethyt-i,4-benzoquinon-2-yl)methyl-2-(3-f^rid^ (0.135g. 0.318 mmol) and the resulting so- 

lution was stirred at room temperature for 12 hours. The reaction solution was poured into ice %vater and then extracted 
35 with methylene cWoride.The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative ttiin-iayer chromatography (chloroform : methanol = 9:1) and then 
recrystalTtzed from ether to obtain the titfed compound (0.040 g, 0.0756 mmol, 24%). 

Example 95 

40 - 

N45-<5,6-Dimethoxy-3-methy!-1.44)enzoquinon-2-yOmethyl-2-(4-pyridvlmettiylo^^ 

£0187] N-[5-(3.4.5.6-Tetrametiioxyr2-mettiyibenzyl)-2-(4-pyridylmethyloxy)benzoyqpi (0.550 g. 1.06 mmof) 

was dissolved in a mixed solution of acetorutrile (15 ml) and water (5 ml) and after adding thereto CAN (t.45 g, 2.64 
45 mrnd) at ipom temperature, the solutioh was stirred at nx>m temperature for 1h^ 

wfth water and then extracted with ether. The extract was washed wfth water and then dried, and the solvent ,was 
r&noved by distillation. The residue was purified by stCca gel column chromatography (chtoroform : m^hanoi ? 9:1) 
to obtain the titted compound (0.320 g. 6.652 nunol. 62%). 

so Example 96 

N45-(S.6-Dimethoxy-3-metttyt-1 .4-ben2oquinon-2-yf)methv^2-(4-pyridylmetfivtoxy)benz0yOniorph(^^ 

[0188] N-f5-{3,4.5,6-Tetramethoxy-2Hrhethylbenzyl^2^4-pyridylniethyloxy)ben20 (0.460 g, 0.885 

55 mmoO was dissohred in a mbced solution of acetonitrile (15 mQ and water (5 mQ and after 

2.21 mmoQ at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution was 
diluted with water and then extracted wfth ^er. The extract was washed with water and then dried, and the solvent 
was removed by dtstillation. The residue was purified by sifica gel column chromatography (chforoform : melharK^f^* 
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9:1) to obtain the titled compound (0^70 g. 0.548 mmol. 62%). 
Example 97 

N45^5.&>Dimethaxy-3Hnethv^1.44)enzoquinon-2-yl)memvt-2^ 

[01891 p-Methoxyaniline (0.078 g, 0.639 mmol). triethylamine (0,066 g. 0.639 mmoO and 2-chloro-1.3-dimethyUmi- 
dazolinium chloride (0.108 g. 0.639 mmol) were added to a methylene chtonde solution (10 ml) of 5-(5,6-dimethoxy- 
3wTJethyl-1.4-benzoquinon-2-yOmethyl-2-(4iiyridylmethylo^^ add (0.135 g. 0.318 mmol) and the resulting so- 

lution was stin-ed at room temperature for 1 2 hours. The reaction solution was poured into tee water and then extrdcted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distiOatlbn. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 9:1) and then 
recrystatlized from ether to obtain the titled compound (0.054 g. 0.102 nunol, 32%). 

Example 98 

M5-(5.6-Dimethoxy-3-methyl-1.4-benzDquinon-2«vl)methv^ 

[0190] N-I5-(3,4.5,6-Tetramethoxy-2-methylbenzyi)-2-(3-pyridytoxy)benzoynpiperidi (0.050 g. 0.099 mmol) was 
dissolved In a mixed solution of acetonitrile (12 ml) and water (4 ml) and after adding thereto CAN (0.135 g. 0.247 
mmol) at roorn temperature, the solution was stined at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (chlorofomn : meth- 
anol = 9:1) to obtain the titled compound (0.025 g, 0.0525 mmol. 53%). 

Example 99 

N-f5-(5,6-Dimethoxy-3-methyl-1.44)enzoquinon-2-vl)methyl-2'(3s)yridyloxy)ben2oyl]mo^ 

[01911 N- 5-(3,4,5,6-Tetramethoxy-2-methylben2yl )-2-(3-pyridyloxy)benzoyl] morpholine (0.022 g. 0.0435 mmol) 
was dissolved in a mbced solution of ac^onitrile (6 ml) and water (2 ml) and after adding thereto CAN (0.060 g» 0:109 
mmol) at room temperature, the solution was stined at room temperature for 1 hour. The reaction solution was diluted 
with water and then extracted with ether. The extract was washed with water and then dried, arKi the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : meth- 
anol = 9:1) to obtain the titled compound (0,012 g. 0.0251 mmol. 58%). 

Example 100 

N45-(5.6-Dimethoxy-3HTiethyH .44>enzoquinon-2-y0methyl-2-(4H>yridvldxy)ben2oyllpiperidine 

[0192] N-[5-(3.4,5.6-Tetramethoxy-2Hnfiethylbenzyl)-2K4-pyridytoxy)benzoyqpl^^^^ (0.021 g, 0.0415 nimol) was 
dissolved in a mixed solution of acetomtrile (6 ml) and water (2 ml) and after adding thereto CAN (0.057 g, 0.104 mmol) 
at room temperature, the s6lution was stirred at room temperature for 1 hour. Ibe rea(^n solution was dauted with 
water and then extracted with ether. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained reddue was purified by preparative thin-layer chromatography (chlorofomn : methanol = 
9:1) to obtain the titled compound (0.013 g. 0.580 mmd. 66%). 

Example 101 

N^5-(5.6-Dimethoxy^i^ethvf-1;4-ben2oquinon-2-yl)methy»-2-(4-pyridytoxy^ . 

[0193] N-[5-(3.4,5,6-Tetramethoxy-2-4nethya)enzyl)-2-(4-pyridyloxy)benzoyl^ (0.042 g, 0.0827 mmoO was 

dissolved in a mbced solution of acetonitnle (9 ml) and water (3 mO and after axkSing thereto CAN (O il 3 g, 0.207 mmol) 
at room temperature, the solution was stirred at room temperature for 1 hour. The reaction sohitton was diluted with 
water and then extracted wth ether. The extract was washed with water and then dried, and the solvent was removed 
by distination. The obtained residue was purified by preparative thin-layer chromatograpfqr (hexane : ettiyl acetate : 
methanol = 3:6:1 ) to obtain the titled compound (0.025 g, 0.0523 mmol. 63%). 
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Example 102 

WS-^5.6-Dimethoxy-3-methv^1,44)enzoquifK)n-2-vOmeftyl>2-^ 

101941 l^(5-(3.4.5.6-Tetramethoxy-i2HTiethylberizyl)-^^ (0-260 g. 

0.520 mmol) was dissolved in a mixed sohitton of acetonitriie (12 ml) and water (4 ml) and after adding thereto CAN 
(0.71 3 g. 1 .30 mmoT) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution 
was diluted with water and then extracted with ether. The extract was washed vwth water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by preparative tfun-layer chromatography (hexane : 
ethyl acetate » 1.3) to obtain the titled compound (0.180 g. 0.382 mmof. 73%). 

Example 103 

N45-(S,6-Dimethoxy-3-methyl>1.44)en2oquinon-2>yl)methyl-2-(methoxvcart)onytmethvlo^^ 

[0195] . N^5-(3.4,5,6-Tetramethoxy-2Hrnethylbenzyl)-2-(methoxycarbonylmelhyloxy)benz^ (0.240 g. 

0,478 mmol) was dissolved in a mixed solution of acetorwtnle (1i2 ml) and water (4 ml) and after adding. thereto CAN 
(0.655 g. 1 .20 mmd) at room temperature, the solution was stirred at room temperature for 1 hour. The reaction solution 
was dfluted with water and then extracted with ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : 
ethyl acetate = 1:3) to obtain the titled compound (0.180 g, 0J581 mmol. 80%). 

Example 104 

N^5-(5,64>imethoxy-3-methvl-1.4-benzoquinon-2-vl)methvl-2-(tert-bu^ 

£01961 N-I5K3,4.5.6-Tetran»etho)v-2Hnethylbenzyl)-2-(tert-*utoxycarto^ (0.292 g. 

0.538 mmol) was dissolved In a mixed solution of acetonitriie (12 ml) and water (4 ml) and after adding thereto CAN 
(0.737 g. 1 .34 mmol) at room temperature, the solution was stirred at room temperature lor 1 hour. The reaction solution 
was diluted with water and then extracted with ether! The extract was washed with water and then dried, and the solvent 
was removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : 
ethyl acetate = 2:1) to obtain the titled compound (0.175 g. 0341 mmol. 63%). 

Example 105 

N45-(5.64^imethoxy-^-methyl-1.44)enzoquinon-2'yl>methvl-2-{teft>butoxvcarb^ 

(01971 N-(5-(3.4.5.6-Tetramethoxy-2-methylben^)-2-(tert-butoxycartwnylmethyloxy)be^ (0.290 g, 

0.533 mmol) was dissolved in a mbted solution of acetonitriie (12 ml) and water (4 mO and after adding thereto CAN 
(0.731 g, 1 .33 mmol) at room temperature, the sohiGon was stirred at room temperature for 1 hour. The reaction solution 
was dauted with water and then extracts wOh ether. The extract was washed with water and then dried, and the solvent 
was removed by distillation. The obtairied residue was purified by preparative thiri-layer chromatography (hexane : 
ethyl acetate = 2:1) to obtain the titied ownpound (0.170 g. 0.330 mmol, 62%). 

Example 106 

N-C5-(S.6-D&wethoxy-3-fnethvH .44)enzoQi^on-2-ynmethvl-2-acetoxvbenzoyfl-3A S4rimethoxyanBi^ 

10198] 3.4.5-TrimethoxyarMBne (0.216 g, 1.18 nunol), triethylamine (0.119 g. 1,18 mmd) and 2-chloro-1,3^methyl- 
imidazdinium chloride (0.1 99 g, 1 .18 mmoQ were added to a methylene chloride solution (20 nU) 5-(5.6^imethoxy- 
3-methyH.4-benzoquinon-2-yt)methyl-2-ac^oxyben2oic add (0.200 g. 0.535 mmoO and the resufting solution vt^ 
stirred at room t^nperature for 12 hours. The reaction sdution was poured into Ice water and then extracted with 
methylene chloride. The extract was washed witti water and then dried, and the solvent was removed by cfistOlation. 
The obtained residue was purified by preparative thin^ayer chromatograf^ (chloroform : methanol = 10:1) to obt^ 
the titied compound (0.109 g. 0.202 mmol. 38%). 
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Example 107 

N^5-(5,64)imethoxy-3-methyl-1.4-benzoqutrK)n-2-yi)methyl-2>acetoxyben2oyll'3.4-^ 

[01991 3,4-Diniethpxyannine (0.246 g. 1,604 mmol). triethylamine (0.162 g, 1.604 mmol) and 2-chloro-1,3-dimethyl- 
imidazolinium chloride (0.271 g, 1 .604 mmoO were added to a methylene chloride solution (20 ml) of 5-<5,6-dimethoxy- 
3-methyl-1,4-ben2oquinon-2-yl)methyl-2-acetoxybenzdc add (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by (fistiDafion. 
The obtained residue was purified by preparative thin4ayer chromatography (hexane : ethyl acetate = 1:2) to otytain 
the titled compound (0.110 g, 0.216 mmol, 40%). 

Example 108 

N^5^(5,64)imethoxy-3-methyl-1.44)enzoqutnon-2-y^)methy^-2-^cetoxybenzoyM-acety^anffi 

[0200] 4-AcetylaniIine (0.159 g, 1.18 mmol), triethylamine (0.119 g, 1.18 mmol) and 2-chloro-1.3-dimethyrimida20- 
linium chloride (0.199 g, 1 .18 mmol) were added to a methylene chloride solution (20 ml) of 5-(5.6>dimethoxy-3-methyl- 
1,4-benzoquinon^2-yt)methyl-2-acetoxyberizofC add (0.200 g, 0.535 mmol) and the resulting solufiori was stirred at 
room temperature for 12 hours. The reaction solution was poured mio ice water and then extracted wtth methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (chloroform : methanol = 1:2) to obtain the titled com- 
pound (0.160 g, 0.326 mmol, 61%), 

Example 109 

N^5^5,6-Dimethoxy-3^ethyh1.4-ben2oquinorH2-yOmethvl-2-acetoxyben2oyO-4-chloro^ 

[0201] 4-ChloroaniUne (0.150 g. 1-18 mmol). triethylamine (0.119 g. 1.18 mmol) and 2-chloro-1,3-dimethylimidazo- 
linium chloride (0.199 g. 1 .18 mmol) were added to a methylene chloride solution (20 ml) of 5-(5.6-dimethoxy-3^ethyi- 
1.4-benzoquiru>n-2-yl)methyl-2-acetoxybenzdc add (0.200 g. 0.535 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted.with rnethylene 
chtoride. The extract was washed with water and then driedi and the solvent was removed by dtstSIatfon. The obtained 
residue was purified by preparative thin-fayer chromatography (hexane : ethyl acetate = 1:2) to otytain the titled com- 
pound (0.115 g, 0,238 mmol, 44%). 

Example 110 

hK5-(5,6-Dimethoxy-3-methv>-1,4-benzoquinorv-2-yOmethyt-2»acetoxyl)erizoyn-4 

[0202] 4-Morpholinoaniline (0.286 g, 1.60 mmol). triethylamine (0.162 g, 1.60 mmol) and 2-chloro-1,3-dimethylimi- 
dazollnium chloride (0.271 g, 1.60 mmoQ were added to a methylene chloride solution (20 ml) of 5-(5.6-dtmethoxy- 
3-m60iyt-1,44>eiuoqi»riorv2-yOriiethyf-2-acetoxyt)er)zcnc add (0.200 g. 0.535 mmd) and the resulting sdution was 
stirred at room temperature for 12 hours. The reaction solution was poured into Ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed t>y cfistillation. 
The otrtained residue was purified by preparative thin-iayer chromatography (hexane : ethyl acetate = 1:2) and then 
reoystaliaed from ether to obtain the titled oorripou 

Example 111 

N-P-(S.6-Dimethaxy«3-roethyt-1 .44)enzoquinon-2«yl)m^hyl-2-acetoxyt)enzoyfM-cyanoaniline 

[0203] 4-CyanoamQne (0.189 g. 1.60 mrnol), trietfiylamine (0.162 g, 1.60 mmol) and 2'Chtoro-1.3-diiiiethyfimtdazo- 
finium chloride (0.271 g, 1 .60 mmol) \vere added to a methylene chloride solution (20 ml) of 5-(5.6-dlmethoxy-3-me0iyl- 
1.4-benzoquinor>-2-yl)m^yl-2-acetoxyt>enzoic add (0.200 g, 0.535 mmo!) and the resulting solution ¥vas sOnred at 
nxHn temperature for 12 hours. The reaction sdutfon was poured into ice water and then extracted with methylene 
chloride. The extract was washed iMth water and then dried, and Oie solvent was removed by distOIation. The obtained 
re^ue was pimfied by preparative thir>-^yer chromatography (hexane : ethyl acetate = 1:2) to obt^ ttie fitted opch^ 
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pound (0,141 g. 0.297 mmol, 56%). 
Exampte 112 

N45-(S,6-Dirnethoxy-3-fnethv»-1 .44)efgoqubon-2-vl)methvl-2-acetoxybeigoyM-*riflw 

[0204] 4-Trifluoromethylanfline (0.258 g, 1.60 mmol). triethylamine (0.162 g. 1.60 mmol) and 2-chloro-1.3-dimethyl- 
imidazofinium chloride (0,271 g, 1:60 mmol) were added to a methylene chloride solution (20 ml) of 5-(5.6-dimethoxy- 
3-methyl'1.4-benzoquinon-2-yt)methyi-2-acetoxybenzoic add (0.200 g. 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured Into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by <SstiHation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate - 1:2) to obtain 
the titled compound (0.123 g. 0.238 mmol, 44%). . 

Example 113 

N^5-(S.6-Pimethoxy«3«methyl>1,4-benzoqurnon-2-yl)methyt'2-acetoxybenzoyQ-3.5-bistrifi 

[0205] 3,5-Bistrifludromethylanirine (0.368 g. 1.604 mmol), triethylamine (0.162 g, 1.604 mmol) and 2-chloro- 
1.3-dimethyfimlda2ol!nium chloride (0.271 g, 1.604 mmd) were added to a methylene chloride solution (20 ml) of 
5-(5.6-dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyl-2-acetoxybenz add (OJ200 g. 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction soluSon was poured Into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified k>y preparative thin-layer chromatography (hexane : ethyl acetate = 
1 :2) and then recrystalGzed from ether to obtain the titled compound (0.196 g. 0.335 mmol, 63%). 

Example 114 

N-[5^5,6-Dimethoxy-3-methyl-.1,44)enzoquirK>n-2-yl)methyt-2-hydroxyben2^ 

[0206] N-(5-(5.6-Dimethoxy-3-methyH .44>enzoqu^non-2'ir^)methy^2-aceloxyben2oyf^3,4,5-trimethoxyani^n^ 
(0.100 g. 0.185 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours: After the cornpletion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thirv- 
layer chromatography (hexane : ethyl acetate = 1:2) and then reoystallized from ether to obtain the titled compound 
(0.050 g. 0.101 mmol. 55%). 

Example 115 

N-f5-(5,6-Dimethoxy-3-methyH .4-benzoquinon-2-vl)methyt>2'4ivdn)xvfaenzoyl]r3.4-dlinethoxyarMline 

[0207] rH5K5,6-0iniethoxy-3-methyi-1.4-benzoquinon-2-yl)methyl-2^^ (0.100 
g. 0.196 nirnoO was dissolved in methariot (6 ml) and after adding thereto an aqueous saturated sodiunn hydrogencar- 
bonate solution (3 ml), the solution was- stirred at room temperature for 3 hours. After the completion of readipn, the 
reaction solution was diluted with water and ttien extracted with ethyl acetate and 
then dried, and the soh^ent was removed by distillaton. The obtained residue was purified by preparative thtn^layer 
chromatography (hexane : ethyl acetate = 1 :2) and then recrystallized from ether to obtain the titled compound (O.032 
g. 0.0685 mmol. 35%). 

Example 116 

hK5-<5,6-Pimethoxy-3-methyt-1 .4-l?enzoquirion-2-yl)nriethyl-2-hydrDxybenzoyfl-4-acetylanifine 

[0208] rH5-(5.6-Dim^hoxy-3-m^yl-1.4-benzoqdnon-2-yOmethyl-2-ac^ (0.100 g. 

0.204 mmol) was cfissolved in methane^ (6 mi) and after ad<fing thereto an aqueous saturated sodium hydrogencar- 
bonate sokitiori (3 ml), the solution was stirred at room temperature for 3 hours. After the conrrptetkm of reaction, ttie 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with wateT^i^ 
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then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1 :2) and then recrystaltized from ether to obtain the titled compound <0.060 
g, 0.133 mmol. 65%). 

5 Bcample 117 

W5-^5.6<)imethoxy-3-methvt-1.44)enzoquinon-2-yl)methvf-2-hydro 

(0209] N-[5K5,64)imethoxy-3-methyl-1.4-ben2oquinon-2-yl)methyl-2-acetoxyben2oylM (0.072 g, 

10 0.149 mmpi) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
boriate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted wth ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-iayer 
chromatography (hexane : ethyl acetate = 1.-2) and then recrystalfized from ether to obtain the tifled compound (d:046 
15 g. 0.104 mmol. 70%). 

Example 118 

N4S-{5.64Dimethoxy-3-methyl-1,4-benzoquinon-2-vf)methvl-2-hvdroxyben20vlM-^ 

20 

[0210] hH5-{5,6-Dimethoxy^3-methyl-1.44)€nzoquinon-2-yl)methyl-2-acetoxybenzoylH (0.060 
g, 0.110 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bon&ie solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
25 then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyf acetate = 1'.2) and then recrystallized from ether to obtain the titled compound (0.037 
g, 0.0752 mmol. 68%). 

Exanyle 119 

30 

N45-<5.6-Dimethoxy-3^ethyl-1,44>efT2oquinon-2'Vl)methyt-2-4^vdfDxybenzov^ 

[0211] N-(5-(5,64>imethoxy-3-methyi-1.4-benzoquinon-2-yl)methyl-2-acetoxybenzoyO-4-^ (0.100 g, 

0.211 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
35 bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted witii ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative ttiin-layer 
chromatography (hexane : etiiyl acetate = 1 :2) and then recrystallized from etiier to obtan ttie tiUed compound (0.063 
g. 0.146 mmol, 69%). 

40 . \ 

Example 120 

rH5-(5.6-Dimethoxy-3-methyl-1,44)ef^oquirK>n-2-y<)methyl-2-hvdfDxyt^ 

<5 [0212] N-l5-(5.6-DimettK)xy-3-methyH .4-benzoquinon-2-yf)methyl-2-acetoxybenzoylJ-4-triftuorometfiylaniHne 

(0.087 g, 0.168 mmoO was dissolved In methanol (6 ml) and after adding tiiereto an aqueous saturated sodium hydro- 
{^ncartMMiate sc^utton (3 ml), ttie solution was stkied at room temperature for 3 hours. After the comi^tipn of reaction, 
ttie reaction solution was dOuled with water and then extracted witti ethyl ac^te. The extract was washed wfth water 
and then dried, and the solvent was removed by distillation. The olitained residue was purified by preparative ttmi^ 

50 layer chromatography (hexane : ethyl acetate 1 :2) and tiien recrystallized from ether to obtain the titted compound 
(0.056 g, 0.118 mmol. 70%). 

Exgnple 121 

55 N^5-(5,64)imethoxy-3-methyl-1.4-benzoquinon-2-v1)methy^24ivdr^ 



[0213] N-{5-(5.6-Oimethoxy-3^etiiyl-1 ,4-benzoquinon-2yl)rnettiyl-2-acetoxybenzoyO-3,5-bistrifluoromettiylanifine 
(0.130 g. 0.222 mmoQ was dissolved in methanol (6 ml) and after adding tfiereto an aqueous saturated sodium h)g*^ 
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gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reactioa 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (hexane : ethyl acetate = 1:2) and then recrystallized from ether to obtain the titled compound 
(0.050 g. 0,0921 mmol, 41%). 

Example 122 

N45^5.6-^imethoxy-3-fnethyl'1.4^nzoquinon-2-vl)methyl-24iydfDxybenzoyl^ 

[0214] (S)-Phenethylamine (0.130 g. 1.07 mmdl). dimethytaminopyridine (0.013 g. 0.107 mmdl) and l-ethylr 
3-(3-dimethylaminopropyl)cart)odrimlde hydrochloride (0.308 g. 1 .60 mmol) were added to a methylene chloride solu- 
tion (30 nil) of 5-(5,6-dimethoxy-3-methyl-1 ,4rbenzoquinon-2-yl)methyl-2^cetoxybenzoic add (0.200 g. 0.535 mmol) 
and the resulting solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water 
and then extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was 
renK>ved by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl 
acetate = 2:1) and then recrystallized from ether to obtain the titled compound (0.135 g. 0.283 mmol, 53%). 

Example 123 

hK5-(5.6^Dimethoxy-3-methvl-1.4-benzoquinon-2-vl)methvl>24ivdroxybenzovfl^ 

102151 (R)-Phenethylamine (0.162 g. 1.337 mmol). dimethytaminopyridine (0.016 g, 0.134 mmol). and 1-ethyl- 
3-(3-dimethytaminopropyt)cartx)diimide hydrochloride (0.384 g. 2.005 mmol) were added to a methylerw chloride so- 
lution (30 mO of 5-(5.6-dimethoxy-3-methyl-1 .4-b€nzoquinon-2-yl)methyl-2-acetoxybenzoic acid (0.250 Qi 0.668 mmol) 
and the resulting solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water 
and then extracted with methylene chloride. The extract was w^hed with water and then dried, and tfie solvent was 
renK)ved by distillation. The obtained residue was purified by preparath^e tWn-layer chrornatography (hexane : ethyl 
acetate = 2:1) and then recrystaHized from ether to obtain the titled compound (0.167 g. 0.350 nvnol. 52%). 

Example 124 

N-f5-(5.6-Dimethoxy-3-methvi-1 ,4-ben2oquinon-2-vl)rriethyt-2-phenoxybenzovfl-1 .2.3.44etrahydroquinoline 

[0216] 1^.3,4-TetrahydroquinoIlne (0.049 g, 0.367 mmoQ and 1-ethyl-3-(3-dimethylaminopropyl)cartxxinmide hy- 
drochloride (0.105 g. 0.550 mmol) were added to a methylene chloride solution (10 ml) of 5-(5,6-dimethoxy-3-methyl- 
•1.4-ben2oquinon-2-yOmethyl-2-phenoxybenzoic add (0.075 g. 0.183 mmol) and the resulting solutiori was stirred at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted. «^ methylene 
dUoride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thirvlayer chromatography (cWorofonm : methanol = 9:1) to obtsan the titied com- 
pound (0.050 g. 0.0955 mmol, 52%). 

Example 125 

N-f S-<5.6-Dimethoxy-3-methyl-1 .4-ben2oquinon-2-ynmethyl-2^>henoxyben2oyO-2-^ethyliMperi^^ 

[021 7] 2-MethyfpH)eridtne (0.039 g. 0.391 mmoQ and .1-ethyf-3^3-dimethylaminopropy1)cartx)<fiimide hy^ochkaide 
(0.112 g, 0.587 mmol) were added to a methylene chloride solution (5 ntf) of 5-(5.6-dlmethoxy-3-methyl-1,4-benzoqui- 
non-2-yl)m^tfiyl-2-{4ienoxybenzdc add (0.080 g. 0.196 mmol) and the resulting solution was s&red at room temper- 
ature for 12 hours. The reaction solution was poured nto Ice water and then extracted with methytene chioride. Tfie 
extract was washed with water and then dried, and the solvent was removed by distillation. The obtaned residue was 
purified by preparative thsn-layer chromatography (hexane : ettiyl acetate = 9:1 ) to obtain the tilled compound (0.045 
g. 0.0919 mmol. 47%). 
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Example 126 

N-{5>(5.6-Dimethoxy-3-methyi'1,44>enzoquinon"2-yOfnethyt"2-{3-pyridylm 
1 ,2,3,4-tetrahydfoquinoline 

(0218] 1^.3.4-Tetrahydroquinoline (0.126 g» 0.946 mmol) and 1-emyl-3-{3KiimethyIarninopropyl)carbodiimide hy- 
drochloride (0.272 g. 1.42 mmol) were added to a methylene chloride solution (20 ml) of 5-(5.6-dimethoxy-3-methyl- 
1 ,4-benzoqtArion-2-yt)methy(-2-(3-pyridylmethyloxy)benzoic add (0.200 g, 0.473 mmol) and the resulting solution was 
sfirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distlflation. 
The obtained residue was purified by preparative thin-iayer chromatography (hexane : ethyl acetate = 9:1) to obtain 
thetitledcompound(0.100g. 0.186 mmol. 39%). 

Example 127 

N-f5-(5,6>Dimethoxy'3-methyl-1 44)enzoquinon-2'yl)methyl-2-<3-pyridylmethyloxy)benzoylH-niethylpiperidine 

[0219] 4-Methylpiperidine (0.094 g, 0.946 mmol) and 1-ethyl-3-(3-dlmethylaminopropyl)carbodfimide hydrochloride 
(0.272 g. 1.42 mmol) were added to a methylene chloride solution (20 mQ of 5-(5.6-dimethoxy-3-methyl-1,4^enzo(|ui- 
non-2-yl)niethyl-2-(3-pyridylmethyk>xy)benzoic add (0.200 g, 0.473 mmol) and the resulting solution was stin^ed at 
room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified t>y preparative thin-layer chromatography (hexane : ethyl acetate = 9:1) to obtain the titled com- 
pound (0.100 g. 0.198 mmol. 42%). 

Example 128 

N45^5.6-Dimethoxy-3-methyl-1,4-b>enzoquinon-2-yl)methyl-2'^3-pyridylmethytoxy)ben2oyO^ 

[0220] 3,4.5-Trimethoxyaniline (0.260 g. 1.42 mmoQ. triethylamine (0.144 g. 1.42 mmol) and 2-chloro-1,3Klimethyi- 
imldazolinium chloride (0.240 g, 1 ;42 mmol) were added to a methylene chloride solution (20 mQ of 5-(5.6-d'imetho)^ 
3-methyl-1.44}enzoquinon-2-yt)methyl-2-(3^yridylmethyloxy}benzoic add (0.200 g. 0.473 mmol) and the resulting so- 
lution was stirred at room ternperature for 12 hours. The reaction solution was poured into ice water and then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distntatioa 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystallized from ether to obtain the titled compound (0.050 g, 0.085 mmol. 18%). 

Example 129 

^H5-(5,8^Dimethoxy-3-methyl-1.44>enzoquifk)n-2-yl)methyl-2-(3>pyrid^^ 

[0221] 4-Acetylanmne (0.128 g. 0.946 nvnol). triethylamine (0.096 g, 0.946 mmoQ and 2-chloro-l .3-<fimethyfimtda- 
zolinium chlorkle (0.160 g, 0.946 mrhof) were added to a methylene chloride solution (20 ml) of 5-(5.6-dimethoxy- 
3-methyt-1.4-benzoquinon-2-yt)methyl-2-<3-pyridyimethyloxy)benzofc add (0.200 g. 0.473 mmol) and the resulting so- 
lution was stirred at room temperature for 1 2 hours. The reaction solution was poured into ice water and then extracted 
wim methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distiilatioa 
The obtained residue was purified by preparative thir>4ayer duiomatograptiy (chloroform : methanol = 10:1) and then 
reoystalfized from ether to obtain the titled cornpound (0.080 g. 0:1^ 

Example 130 

M^yl 5-{5>64>imethoxY-3-fwethyl-1.4-benzoquinorv2-vOrnethvt-2-(te^ 

[0222] Methyl 5K3.4,5,64etramethoxy-2-methy1beazyf)-2'<teft-birtoxycartx)nylmethy!oxy)benzOT^^ (1.25 g. 2.56 
mmol) was dissolved hi a mixed solution of ac^onitnTe (30 ml) and water (10 nrri) and after adding thereto CAN (3.50 
g, 6.39 mmol) at room temperature, the solution was stirred at room temperature for t hour. The reaction solution was 
diluted with water and then extracted with ether. The extract was washed virith water and ttien dried, and the solvent 
was removed by distillation. The obtained residue %vas purified by silica gel odumn chromatography (hexane : eSI^. 
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acetate = 2:1) to obtain the titled compound (0.800 g. 1.74 mmol, 68%). 
Example 131 

^H6-Ch^OfDpyridin-3-vfM-(5.6<^tmethoxy-3«meth^ 

[0223] 2-Chloro-l,3-dimethyIkni'da2ofinlum chloride (61 mg, 0.361 mmol), 5-amino-2-chIcwopyridine (46 mg, 0.361 
mmol) and triethylamine (36 mg, 0.361 mmol) were added to a methylene chloride solution (3 ml) of 4-(5.6-dimethoxy- 
3-methyl-1.4-tlenzoqu^non-2'yt)methyl-2•acetoxyf>enzo^cacid (45 mg, 0.120 mmoQ in a nitrogen atmosphere and the 
resulting solution was stkred all the night thnxjgh. The reaction solution was diluted with chloroform, then washed with 
water and dried, and the solvent was removed by distaHatibn. The residue was purified by silica gei cohmin chroma- 
tography (hexane : ethyl acetate = 3:1) to obtain the titled compound (10 mg, 0.021 mmol, 17%). 

Example 132 

N-(2-Chtoropyridifv3-yl)"4-(5.6-dimethoxy'-3^methvl-1 .4-ben2oquinon-2-yi) methyl-2-acetoxybenzamide 

[0224] 2-Chlorp-1.3-dimethylimidazoHnium chloride (89 mg. 0.524 mmol). 3-amino-2-chlpropyridine (51 mg, 0.390 
mmol) and triethylamine (53 mg, 0.524 mmol) were added to a methylene chloride solution (10 xvi) of 4-<5,6-dimethoxy- 
3-methyl-1,4-benzoquinon-2'-yl)methyl-2-acetoxybenzoic add (98 mg, 0.120 mmol) ?n a nitrogen atmosphere and the 
resisting solution was stirred all the night through. The reaction solution was diluted with chloroform, then w^hed with 
water arid dried, and the sohfent was removed by distillation. The residue was purified by silica gel column chroma- 
tography (hexane : ethyl acetate = 3:1) to obtain the titled compound (29 mg, 0.060 mmol. 23%). 

Example 133 

N-{2<:htoropyridln-3-yl)^-(5.6Hi&nethoxy-3-methyt-i.4^n2oqulnon-2«^ 

[0225] An aqueous saturated sodium hydrogencari^nate solution (1 ml) was added to a methanol solution (2 ml) of 
hK2-chloropyrklin-3-yl)-4-(5.6-dimethoxy-3-nfiethyl-1 ,4-benzoquinor>-2-yOmethyl-2-acetoxyl)enzamide (20 mg» 
0.0412 mmol) and the resulting solution was stined for 1 hour. The reaction solution was extracted vrith ethyl acetate, 
then washed with water and dried, and the solvent was removed by distillation. The residue was recrystallized.from 
an ethyl acetate-dfisopropyf ether mixed solvent to obtain the tided compound (18 mg. 0.0408 mmol. 99%). 

Example 134 

N«(6^^ethoxypyridin-3'yl)-4-(5.6Kfimethoxy-3-methyl-1.44)en20Q^ 

[0228] 2-Chloro^1.3-dlmethyliriudazolinium chloride (93 mg. 0.555 mrno0.5-a^ 

nunol) and triethylamine (44 mg. 0.440 mmd) were added to a methylene chloride solution (5 mJ) of 4-(5.6-dimethoxy- 
3-methyi-1 .4-benzoquinon'2-yl)methyl-2-acetoxyt>enzoic add (137 mg, 0.366 mmol) in a nitrogen atmosphere and the 
resulting solution was stirred all tfie night through. The reaction solution was diluted with chloroform, then washed with 
water arKi dried, and the soh^ent was removed by distillation. The residue was purified by silica gel column chroma- 
tography (hexane : ethyl acetate = 3:1) to obt^n the titled compound (31 mg, 0.065 mmol. 18%). 

Example 135 . 

N-(6-Methoxypyridin--3-Yl>^5.6Kjimethoxy-3^nie^ ,4-benzoqu!non-2-ynmethyl-2-hydroxybenzamlde 

[0227] An aqueous saturated sodium hydrogehcartmnate solution (4 ml) was added to a mettianol solution (8 ml) of 
N-(6-methoxypyridin-3-yfV5-(5.6-dimethoxy-3-methy»-1.4-benzoqu (48 mg, 

0.100 mmd) and the resulting solution was stirred for 1 hour. The reaction solution was extracted wnth ethyl acetate, 
then washed with water and dried, and the soWent was removed by <fistS]ation. The residue was reaystai&zed from 
an ethyl acetate-dnsopropyl ether ifdxed solvent to obtab the titied compound (29 rng, 0.086 mmol. 66%). 
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Example 136 

N-{4'(5.6-Dimethoxy-3-methyi"1,44)en2oquwion-2-yl)methyl-2>acetoxybere 

[0228] 2-Chloro-1 ,3-dimethynfni<Ja2ofinium chloride ( 1 30 mg, 0,77 mmol). 4-{trifluorocnethyfsulfonyI)anifin€ (1 73 mg, 
0.77 mmol) and triethylamine (78 mg, 0.77 mmol) were added to a methylene chloride solution (8 ml) of 4^(5,&<limeth- 
oxy-3-methyH ,4-ben2oquinon-2-yl)methyl)-2-acetoxyl)en20ic add (240 mg, 0.64 mmol) in a nitrogen atmosphere and 
the resulting solution was stirred for 2 hours. The reaction solution was diluted with chloroform, then washed with water 
and dried, and the solvent was removed by distiOation. The residue was purified by silica gel column chromatography 
(methylene chloride : metharnrf = 60:1) to obtain the titled compound (146 mg. 0^51 mmol.. 39%). 

Example 137 

N-{4-^5.6-Dimethoxy-3-^ethy!-1.44)enzoquinon>2>yt)methyt-2-hydroxyt>enzoyn'4- (trifluoromethylsutfonyl)aniline 

[0229] An aqueous saturated sodium hydrogencartx>nate solution (7 ml) was added to a methanol solution (15 ml) 

of N-[4-(5,6K«mettioxy-3-methyl-1.44)erizoquinon-2-yl)methyt-2-acetoxybenzoyi]-4-(trifluoromem^ 

(114 mg. 0.196 mmol) and the resulting solution was stirred for 1 hour. The reaction solution was extracted with ettiyl 

acetate, then washed with water and dried, and the solvent was removed by distillation. The residue was purified by 

silica gel column chromatography (hexane : ethyl acetate = 4:1) to obtain the titled compound (35 mg, 0.065 mmol. 

33%). 

Example 138 

N-(Pyridin-3-yt)-4^5. 6-dimethoxy-3-methyl-1 .4-t>enzoqulnon"2-yl)methyt-2-acetoxybenzamide 

[0230] 2-Chloro-1 ,3-dimethylimidazonnium chloride (39 mg, 0.23 mmol). 3-aminopyridine (21 mg, 0.23 mmol) and 
triethylamine (23 mg, 0.23 mmol) were added to a methylene chloride solution (5 ml) of 4-{5,6-dimethoxy-3-methyl- 
1.4-t)enzoquinon-2-yt)methyt-2-acetoxyfoenzotc add (57 mg. 0.152 mmol) in a nitrogen atmosphere and ttie resulting 
solution was stirred all the night through. The reaction solution was diluted witti chlofoform. then washed with water 
and dried, and the soWent was removed by distillation. The residue was purified by siTica gel column chromatography 
(benzene : acetone - 3:1) to obtain the titfed compound (12 mg. 0.027 mmol, 18%). 

Example 139 

N-(f>yridin-3-yl)-4-(S.6-dimethoxy-3-methyl-1 .4-benzoquifK>n-2-yl) methyf-2-hydroxyt?enzamide 

[0231] An aqueous saturated sodium hydrogencartxmate solution (4 ml) was added to a methanol ^ution (10 ml) 
of r4-(pyridin-3-yf)-4^5.6Klimethoxy-^-methyl-1i4-tj€nzoqulnon-2-yf (55 mg, 0.122 mmoQ 

and the resulting solution was stirred for 1 hour. The reaction solution was extracted with ethyl acetate, then washed 
witii water and dried, and the solvent was removed by distillation. The residue was purified by silica gel column chro- 
matography (benzene : acetone - 3:1) to obtain the titled compound (28 mg, 0.0686 mmd, 56%). 

Example 140 

N-(Pyrkiin^yl>^S,6<fimethoxy-3-nrethyl-1.44)efizoqdnon-2-yl)methv^ 

(0232] 2-Chloro-1 ,3-dtniethylimidazolinkim chloride (43 img, 0.257 mmol). 4-anKnopyridine (24 mg. 0.257 mmol) and 
tiiethylamine (26 mg. 0.257 mmol) were added to a methylene chloride sotutidn (5 ml) of 4-(5.6-dimethoxy-3-m^hyl- 
1 .4-l>enzoquinon-2-yl)methyf-2-acetoxyt>enzocc add (64 mg, 0.171 mmol) In a nitrogen atrnosphere and the resuming 
solution was stirred all the night through. The reaction solution was diluted with chloroform, then washed with water 
and dried, and the soh^ent was removed by dIstiDation. Subsequentiy. an aqueous saturated sodium hydrogencartxmate 
solufion ( 1 0 ml) was added to a methanol solution (4 mi) of ttie obtained residue and the resulting solution was stirred 
for 1 hour. The reaction solution was extracted with ethyl acetate! then washed with wat^ and dried, and the sdv&it 
was removed by distillation. The residue was purified by silica gel column chromatography (methylene chloride : meth- 
ancA - 30:1) to obtain the titted compourtd (5 mg. 0.012 mmol, 7.2%). 
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Example 141 

N45-(S.6-Dimethoxy-3-methyt-1.44)enzoquinon-2-vl)methyl-2'^ 

5 [02331 4-nuoroannine (0.1 78 g. 1 .604 nrniol), triethylamine (0.1 62 g, 1 .604 mmoO and 2-chlofo-1 .3KttmethyIimida- 
zolinlum chloride (0.271 g, 1.604 mmoO were added to a methyJene chloride solution (50 ml) of 5-(5.6-dimethoxy- 
3-niethyl-1.4-ben2oquinon-2-yOmethyl-2-acetoxyben2oic add (0.200 g. 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted v«th 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 

10 The obtained residue was purified by preparative Itiin-layer chromatography (hexane ; ethyl acetate = 1 :1) and then 
recrystallized from ether to obtain the titled compound (0.125 g, 0.268 mmol, 50%). 

Example 142 

IS N'f5-<5.6-Dimethoxy-3-methyt-1,4-b€nzoqufnon-2>yl)methy1>24iYdroxyben20vn-4^^^ 

[0234] N-[5-(5,6-dlmethoxy-3-methyl-1,4-benzoquinon-2-yl)methyl-2-acetoxybenzoylH-fl^^ - (0.068 g. 

0.145 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for .3 hours. After the completion of reaction, the 
20 reaction solution was diluted with water and then extfarfed with ethyl acetate.!^ 

then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative tiiin-layer 
chromatography (hexane : ethyl acetate = 1 :2) and then recrystallized from ether to obtain the titled compound (0.030 
g. 0.0705 mmol. 48%). 

25 Example 143 

N-f5'{5.6-Dimethoxy-3'methyl-1 ,4-benzoquinon-2-yl)methy1-2-acetoxYbenzoyq-3-nitroaniDne 

[0235] 3-Nitroaniline (0.222 g. 1.604 mmoQ. triethylamine (0.162 g, 1.604 mmol) and 2-chloro-1,3-dimethyymidazo- 
30 fintum chloride (0.271 g. 1 .604 rhmol) weie added to a metfiylene chloride solution (50 ml) of 5-(5.6-dimethoxy-3-methyl- 
1.4-benzoqwnon-2-yl)methyl-2-acetoxybenzoic add (0.200 g. 0.535 mmol) and the resulting solution was stirred at 
room temperature for 12 hows. The reaction solution was poured into tee water and then extracted with methytene 
chloride. The extract was washed witf> water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative ttiin-iayer chromatography (hexane : ettiyl acetate =1:1) and then recrystallized 
35 from ether to obtain the titied compound (0.149 g, 0301 mmol. 56%). 

Example 144 ' ^. 

l^5^5.6-Pimethoxy-3^etiiyt-1.44}enzoquinon-2-vt)methyl-2-hvdrpxybenzoylV^ 

40 

[0236] N-[5-(5,6-Dimethoxy-3-methyl-1 .44>enzoquinon-2-yl)metiiyl-2-acetoxybenzoylh3-nitroaninne (0.070 g. 0.142 
mmol) was dssoNed in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencarbonate 
solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
45 dried, and the solvent was removed by distillation. The obtained residue was reaystallized.from ether to obtain the 
titted compound (0.0«) g. 0.133 mmol. 94%). 

Example 145 

50 rH5-(5.6-Dimethoxy-3-methvl-1 .44)ehz€iquinon-2-vl)methvt-2-acetaxvbenzoyl]r 2-^^ 

[0237] 2-Trifhioromethylanifine (0.483 g. 3.000 mmol). triethylamine (0.304 g. 3.000 mmol) and 2-chloro-1 ,3-dim^ 
ytinudazoGnium chtoride (0.507 g, 3.000 mmoO were added to a methylene chloride solution (100 ml) of 5-(5,6-dimeth- 
oxy-3Hnethyf-1,4-befizoquinoi>^2-yOroethyl-2-acetoxybenzTC add (0.374 g. 1000 mmol) and the resulting solution 
55 was stin^ed at room tempOTture for 12 hours. The readion solution was poured 

methylene chloride. The extrad was washed with water and ttien dried, and the sohrent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chktfoform : metfianol = 10:1) and ttien 
reoystallized from ether to obtain the titied compound (0.259 g. 0.500 mmd, 50%). ~ 
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Example 146 

N^5-(5,6^0^methoxy'3-methyl-1Abenzoqui^K)n-2-yl)methyt■2>hyd^oxybenzoyl^2^^ 

[0238] N-I5-(5,6-Dimethoxy-3-melhyl- 1 .4-benzoquinon-2-y!)methyl-2-acetoxybenzoylJ-2-trifluoromethy1ani[ine 
(0.100 g, 0.193 fnmol) was dissolved in methanol (6 vnX) and after adding thereto an aqueous saturated sodium hydro- 
gencart>onate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystaifized from ether to otitain the titled compound 
(0.090 g, 0. 1 89 mmol. 98%), 

Example 147 

Ethyl N-I5-(S,6-dimethoxy-3-methyl-1 ,4>benzoquinon-2-yt)methyl-2-acetoxybenzoyn-4-aminoben2oate 

[0239] Ethyl 4-aminobenzoate (-0.265 g. 1 .604 mmol), triethylamine (0.1 62 g, 1 .604 mmol) and 2-chlorp-1 ,3-dimeth- 
ytimtdazolinium chloride (0.271 g, 1 .604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-dimethoxy- 
3-methyl-1.4-benzoquinon-2-yl)methyl-2-acetoxyt>enzoic add (0.200 g, 0.535 mmol) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into Ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the soh^ent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane.: etfiyl acetate = 1:1) and then 
recrystaifized from ether to obtain the titled compound (0.165 g, 0.316 mmol, 59%). 

Example 148 

■ Ethyl ^K5-(5,6-dimethoxy-3-methyl-1 .4-t)enzoquinon-2-yl)methy>-2-hydroxybenzoyO-4-aminobenzoate 

[0240] Ethyl N-(5-(5,6-dimethoxy-3-methyH ,4-t>enzoquirK>n-2-yl)methyl-2-aceloxybenzoyll-4-aminobenzoate 
(0.060 g, 0.115 mmoQ was dissolved in methanol (6 mQ and after adding thereto an aqueous saturated sodium hydro- 
gencartxmate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the comptetion of reaction, 
the reaction solution was dHuted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative tfiirv 
layer chromatography (chloroform : mettianol - 10:1) and tfien recrystaffized from ether to obtain the titled compound 
(0,040 g. 0.0834 mmol. 73%). 

Example 149 

tH5-(S,6-bimethoxy-3-methyl-1,4-t)ergoquinorV'2-yOmethyl«2-acetoxybeiizoyl^ 

[0241] 4-Cyanomethylaninne (0.212 g, 1.604 mmol), trietfiylamine (0.162 g, 1.604 mmol) and 2-chloro-1 ,3-dimeth- 
ylimidazolinium chloride (0.271 g. 1. 604 mmoO were added to a methylene chloride solution (50 nil) of 5-(5.6-dimetf 
3-methyl-1,4-t>enzoquinon-2-yl)methyl-2-acetoxy(}enzoic add (0.200 g, 0.535 mmol) and the resulting solution was 
stined at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was wa^ed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative tftin-tayer dirbmatography (hexane : ethyl acetate = 1:1) and then 
reoystaUized from a mbced solvent of ether and hexane (3:1 ) to obtain the titled compound (0, 1 1 0 g^ 0.225 mmol. 42%). 

Example ISO 

W5(5.6-Dimethoxy-3-fnethyl-1 ,4-t)enzoquinon-2-yOfnethyl-24i^^ 

[0242] N-[5-(5,&'Dimethoxy-3-fnethy^1,44)erizoquirK>n-2-yl)fnetfiyt-2-acetoxybenzoy^ (0.060 
g. 0.123 mmol) was dissolved in methanol.(6 mQ and after addir^ thereto an aqueous saturated sodium hydrogencar- 
bonate solution (3 mi), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with wato* and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The ot)tained residue was purified by preparative tlurviayer 
chromatography (chloroform : methanol - 10:1) and then recrystaifized from ether to obtain the titied oompourtd (O.O^O^ 
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g, 0.0897 mmcrf. 73%). 
Example 151 

5 »HS-{5.6'Dimethoxy^3-methyt-1.44)enzoquinofi-2-vl)meth^ 

(0243] 3-Tri1!uoromethylannine (0:483 g. 3.000 mmol). triethytamine (0.304 g. 3.000 mmol) and 2-cHoro-1.3-dimeth- 
yfimidazolinium chloride (0.507 g. 3.000 mmol) were added to a methylene chloride solution (100 ml) of 5-(5.6-dimeth- 
oxy-3-methyl-1.4-benzoquinon-2-yl)methy»-2-acetoxybenzotc add (0.374 g, 1.000 mmol) and the resulting solution 
10 was stirred at room temperature for 1 i2 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative tNn-layer chromatography (chloroform : methanol = 10:1) and then 
recrystainzed from ether to obtain the titled compound (0.235 g, 0.454 mmd. 45%). 

IS Example 152 

N-f5-(5.6-Dimethoxy-3-methyH ,44)enzoquinon-2-vl)methv(-24iydroxybenzoyl>3-trifluorbmethylanil^^^ - 

[0244] N-(5-(5.6-Dimethoxy-3-methyl-1.4-benzoquinon-2-yl)methyl-2-acetoxyben2oyip3-trifluor 
20 (0.100 g. 0.193 mmoQ was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted wittt ethyl acetate. The extract was washed witt) water 
and then dried, and the solvent was removed by distillation. The obtaineid residue was purified by preparative thin- 
layer chromatography (chloroform : methanol =10:1) and tt>en recrystatfized from ether to obtain the titied compound 
25 (0.088 g, 0.185 mmol, 96%). 

Example 153 

N45-(5.6-Dimethoxy-3-metfiyl-1.443enzoquinori-2-vl)metfiyl-2-acetoxybenzovl^ 

30 . 

[0245] 2-Nilroanfline (0.222 g. 1 604 mmol), triettiylamine (0.162 g. 1.604 mmol) and 2-chloro-1.3-dimettiyfimlda20- 
linlumchlcride (0.271 g. 1.604 nrinwl) were added to a mettiylene chloride solution (50 ml) of 5^5/6-dimettw)xy-3^ 
1.4-benzoquinon-2-yf}methyt-2-acetQxybenzotc add (0.200 g. 0.535 mmol) and the resulting solution was stirred at 
room temperature for 12 hours. The reaction solutiori was poured into ice water and ttien extracted witti ntethylene 
35 chloride. The extoact was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate =1:1) and then recrystalGzed 
from ether to obtain the titied compound (0.140 9,0.283 mmol, 53%). . 

Example 154 

40 . 

hK5^S.6-Dimethoxy>3-mettnrl-1.44)enzoquinon-2-yOmettiyt-2>hydroxvbenzoylV2-ntt^ 

[0246] N-{5-(5,6-Dimethoxy-3-methyl-1 .44)en26quinon-2-^)methyl-2-acetoxyl>enzoyO-2-nitroanifine (0.070 g. 0.142 
mmoO was dissolved in mettianol (6 mO and after adding ttiereto an aqueous saturated sodium hydrogencartxjnate 
45 solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, ttie reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the solvent was removed by distillation. The obtained residue was reoystatlized from ether to obtan the 
titied compound (0.063 g. 0.139 mmol, 98%). 

so Example 155 

N-<Pyridin-2-yl>-5-(5.6-dimetfx)xy-3-methvt-1 .4-benzoquihon--2'yl)metfM'2'acetoxybenzamide 

[0247] 2-Amlnopyridrne (0.282 g. 3.000 mmol), triethylamtne (0.304 g. 3.000 mmol) and 2-chtoro-1 .3HfimettiyOmida- 
55 zolinium chloride (0.507 g, 3.000 mmol) were added to a m^ytene chloride solution (50 ml) of 5^5.6-dlmethoxy- 
34nethyl-1,4-benzoquinon-2-yi)m^hyt-2-acetoxybenzoic acid (0.374 g, 1.000 mmol) and the resulting solution was 
stffred at room temperature for 12 hours. The reaction solution was poured into Ice water and ttien extracted wfth 
mettiylene chloride. The extract was washed with water and then dried, and the solvent was removed by <fistiOatiGmr 
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The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
recrystallized fFom ether to obtain the titled compound (0.140 g. 0.311 mmol. 31%). 

Example 156 

5 

N-(Pyridin-2-yl)>S-(S.6-dlmethoxy-3^ethyl-1 .4-benzoquinon>2'yl)methyt'2-hydroxyfaenzamtde 

[0248] N-{Pyiidin-2-yl)-5-(5.6-dimethoxy-3-methyH .4-benzoquinon-2-yl)methyl-2-acetoxyben2amide (O.oi50 g. 
0.111 mrhot) was dissoTved in methanol (6 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
10 bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyt acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to obtairi 
the titled compound (0.023 g. 0.0564 mmol. 51 %). 

^ 

IS Example 157 

N-(Pvridin-4-yl)-5-^5,6-dimethoxy-3HTiethyl-1.44)en2oquinon-2-yl)methy^^ 

[0249] 4-Aminopyridine (0.282 g. 3.000 mmol). triethylamtne (0.304 g. 3.000 mmol) and 2-chIoit>-1 .3-dtmethylimida- 
20 zofinium chloride (0.507 g. 3.000 mmol) were added to a methylene chloride solution (50 ml) of 5-(5.6-dimethoxy- 
3-methyH.4-benzoquinon-2-yl)methyl-2-acetoxybenzoic add (0.374 g, 1.000 mmd) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative tfun-layer chromatography (chlorofonn : methanol = 10:1) and then 
25 reoystalfized from ether to obtain the titled compound (0.050 g, 0.123 mmol, 12%). 

Example 158 

N-(Pyridin-3-yl)-S-(5.6Kiimethoxy«3-^ethyt-1.44)enzoquinon-2'yl)methvt-24iydro 

30 

[0250] 3-Aminopyridine (0.151 g. 1 .604 mmol). triethylamine (0,162 g, 1 .604 mmd) and 2-chlorD-1.3-dimethylimtda- 
zolinium chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5.6-dimethoxy- 
3-methyH.4-benzoquinon-2-yf)methyl-2-acetoxybenzdc add (0.200 g. 0.535 mmd) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
35 methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distiHation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then 
recrystalRzed from ether to obtain the titled compound (0.065 g. 0.159 mmol. 3p%). 

Example 159 

40 

N^ctopropyl-545,6Kfimethoxy-3^ethyl-1.4-benzoQuinon-2-v0 methyt-2-acetoxyfaenzamide 

[0251] Cydopropylamine (0.0916 g. 1.604 mmol). triethylamine (0.162 g. 1.604 mmol) and 2-chloio-1.3-dffnethyCm- 
tdazoRnium chloride (0,271 g. 1.604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5.6-<fimethoxy- 
45 3HT)ethyt-1.4-benzoquinorh2-yl)methyl-2-acetoxybenzotc add (0.200 g. 0.535 mmd) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed with water and then dried, and ttie sdvent was removed by (fistiOatiori. 
The obt^ned residue was purified by preparative ttiin4ayer chromatography (hexane : ethyl acetate ^ 1:1) and then 
recrystallized from ether to obtain the tided compound (0.089 g, 0.215 mmd. 40%). 

50 

Example 160 

N-Cyclopropyl-5'(5.6-dimethoxy>3-methyl-1 .44>enzoquinof>-2-yf)methyt-2-hydroxybehzarnide 

55 [0252] N-Cyck)propyl-5^5,6-dhnettioxy-3-mettiy!-1,4-benzoquinon-2-yO (0.050 g, 

0.121 mmoO was dissohred in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate sdUlon (1 .5 ml), the solution was stirred at room temperature for 3 hours. After ttie completion of reaction, the 
reaction solution was cfiluted with water and then extracted with ettiyl acetate The extract was washed wfth water 
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then dried, and the solvent was renrioved by distiliatlon. The obtained residue was purified by preparative thin-layer 
chromatography (hexane : ethyl acetate = 1:1) and then rieaystallized from ether to obtain the titled compound (0.023 
g, 0.0673 mmol, 56%). 

Example 161 

^4«Cyctohexyt•S-<5> 6^imethoxy-3-methyH,4-ben2oquinon-2-yl)methyl-2-acetoxyfaenzamide 

[0253] Cydohexyfamine (0.159 g. 1.604 mmol). triethyiamine (0.162 g. 1.604 mmol) and 2'Chloro-1.3^imethylimi- 
dazofirwjm chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (50 ml) of 5-(5,6-dtmethOKy- 

3-methyl-1,4-ben2dquinon-2-yl)methyl-2-acetoxybenzoic add (0.200 g, 0.535 mmd) and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extraded with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
recrystallized from ether to obtain the titled compound (0.134 g, 0.294 mmol, 55%). 

Example 162 

N-Cydohexyl-5-(5,6-dimethoxy-3-methyl-1,4't)en2Qquinon-2-yl)methyl*2-hydroxybenzamide 

[0254] N-Cydohexyl-5-(5,6-dimethoxy-3-methyt-1 ,4-benzoquinon-2-yf )methyl-2-acetoxyt>enzamide (0.070 g, 0.1 54 
mmoO was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencarfoonate 
solution (1.5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the reaction 
solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and then 
dried, and the sclent was removed by distillation. The obtained residue was recrystallized from ether to obtain the 
titled compound (0.035 g. 0.0846 mmol. 55%). 

Example 163 

N'^ethvl-f5-(5.6Kfimethoxy-3wnethyl-1.44)en2oquirK>rH2'yOmethyl-2-acetoxy^ 

[025$] N-Methyl-4-methoxyarulrne (0.220 g. 1.604 mmol), triethyiamine (0.162 g. 1.604 mmol) and 2-chloro- 
1,3-dimethyttrhidazolinium chloride (0.271 g, 1.604 mmol) were added to a methylene chloride solution (50 ml) of 
5-(5.6^methoxy-3-methyl-1 .4-benzoquinon-2-yl)methyl>2-acetoxybenzoic add (0.200 g, 0.535 mmoQ and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extraded with methylene chloride. The extrad was washed with water arid then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 
1:2) to obtain the tilled compound (0.142 g. 0.288 mmd. 54%). 

Example 164 

N-l^thyH5-(S.6^imethoxy-3-methvl-1.44)enzoqi^on-2-yt)nriethyl»24i^^ 

[0256] N-MethyK5-|[5.&<ilmethoxy-3-methyi^1 .4-benzoqiAnon-2-yl)mettiyl-^2-acetoxyt)enzoyQ-4-methoxyantGr^ 
(0.070 g. 0.142 mmd) was dissolved in methanol (3 ml) and after adcfing thereto an aqueous saturated soditHn hydro- 
gencart>onate solution (2 ml), the solution was stirred at room temperature for 3 hours. After Oie completion of reaction, 
the reacfiori solution was diluted wfth water and then extraded with ethyl acetate. The extrad was washed with water 
and then dried, and the solvent was removed by distination. The otytained residue was purffied by preparative thiiv 
layer chromatography (hexane : ethyl acetate = 1:2) to obtam the titled compound (0^050 g. 0.111 mmd, 78%). 

Example 165 

^K3-(5,6rDimethoxy-3-methyl-1.44)enzoquinorv^2-yOmethvt-2-acetoxyben2oyt^44rif^^^ 

[0257] 4-TrifluoromethyiamTine (0.159 g. 1.604 nrrnioQ. triethytamine (0.162 g. 1.604 mmol) and 2-chloro-1,3-dimeth- 
yftmldazofintum chloride (0.271 g, 1 .604 mmd) were added to a methylene chloride sdution (50 ml) of 3-(5.6-dimettv)xy- 
3-methyl-1.4-ben2oquinon-2-yl)methyl-2-acetoxyl)en2dc add (0.200 g, 0.535 mmd) and the resulttng sdution w^_ 
stirred at room temperature for 12 hours. The reaction sdution was poured into ice water artd then extr^ed wmi~^ 
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methytene chloride. The extract was washed wrth water and then dried, and the solvent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (hexane : ethyl acetate = 1:1) and then 
reoystaltized from ether to obtain the titled compound (0.140 g. 0.271 mrhd. 51%). 

Example 166 

N43-(5,6'Dimethoxy-3-^nethvl-1.44)enzoquinon-2-yl)methyl-2 

[0258] N-t3-{5,64)lmethoxy-3-methyl-1.44)enzoqulnon-2-yl)methyl-2-«ceto 

(0.150 g. 0.290 mmol) was dissolved In methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencartxsnate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the completion of reactioh, 
the reaction solution was dfluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from ether to : 
obtain the tilied compound (0.080 g. 0.168 mmdi 58%). 

Example 167 

Ethyl N-f5-(5.6-dimethoxy-3-methyt-1 ,4-benzoquinon'2-vO methyl-2-(3-pvridvlmethytoxy)benzoyl]-4-aminoben2oate 

102591 Ethyl 4-aminobenzoate (0.248 g, 1.500 mmol), triethylamine (0.152 g, 1.500 mmol) and 2-chloro-1,3-dimeth- 
yRmidazofinium chloride (0.254 g. 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5.&<limeth- 
oxy-3-methyI-1 .4-benzoquinon-2-yl)methyl-2-(3-pyridylmethyloxy)benzoic add (0.211 5 g. 0.500 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin^ayer chromatography (chloroform : methanol - 
10:1) and then recrystallized from ether to obtain the titled compound (0.020 g, 0.0351 mmol. 7%). 

Example 168 

N-(Pyridin-4-yl)-5'(5.6-dimethoxy-3-methyl'1.44)enzoquinon-2-yl)methYl-2-(3H)vridW 

[0260] 4nAminopyridine (0.141 g. 1 .500 mmol). triethylamine (0.152 g, 1.500 mmol) and 2-<:Moro-1.3-dtmethyrimlda- 
zoliraum chloride (0.254 g, 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5.6-dtmethoxy- 
3-methyH.4-t)enzoquinon-2-yl)methyf-2^3-pyridylmethyloxy)benzolc add (0.2115 g. 0.500 mmol) and the resulting, 
solution w^as stirred at room temperature for 10 hours. The reaction solution was poured into ice vrater and then ex- 
tracted with mettiylene chloride. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The obtained residue was purified by preparative ttiin-layer chromatography (chloroform : methanol = 10: 
1) and then recrystallized from ether to obtain the b'tled compotmd (0.023 g. 0:0460 mmol, 9%). 

Example 169 

f^Pyridin'3-yt)-S>(5.6-dimethoxy-3HTiethyt>1.4>benzoqulnon-2-vl)methvt-2^ 

|0261] 3-Aminopyridine (0.141 g. 1.500 mmol), triethylamine (0.152 g. 1.500 mmol) and 2-chlono-1, 3-dimethylimida- 
zofinium chloride (0.254 g, 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5.6-dimethoxy- 
3-methyH,4-benzoquinon-2-yl)methyl-2-(3-pyridylmethyloxy)benzolc add (0.2115 g, 0.500 mmol) and the resultirtg 
solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then ex- 
tracted with methylene chloride. The extract was washed witfi water and then dried, and the solvent was removed by 
distillation. The obtained residue was purified by preparative thin4ayer chromatography (chloroform : methanol - 10: 
1) and tiien recrystallized from ether to obtain ttie fitted compound (0.024 g, 0.0480 mmol. 10%). 

Example 170 

.M-Cyctopropyl'MS.6^imettioxy-3-methyl-1.4-benzoquinon-2-^^ 

[0262] Cydopropylamine (0.0857 g. 1.500 mmd). triethylamine (0.152 g. 1.500 mmoQ and 2-chloro-1,3^metityfim- 
" idazoBrmim chloride (0.254 g. 1.500 mmoO were added to a methytene chloride solution (100 ml) of 5^5.6-<fimetiioxy- 
3-mettiyl-1.44)enzoquinon-2-yl)rnethyf-2-(3-pyridylmett)yloxy)benzd add (0.2115 g. 0.500 mmol) and the resi^g^ 
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solution was stirred at room temperature for 13 hours. The reaction solution was poured into ice water and then ex- 
tracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by 
disfittation. The obtained residue was purified by preparative thin-layer chronnatography (chtoroform : methanol = 10: 
1) and then recrystaltized from ether to obtain the titled compound (0.029 g, 0.0627 mmol, 13%). 

Example 171 

N-Cyctohexyl-S-(5.6-dimethoxy-3-methvf-1-4"benzoqulnon-2-yl)methvi-2-(3-p^^ 

[0263] Cyclohexylamine (0.149 g. 1.500 mmbQ. triethylamine (0.152 g. 1.500 mmol) and 2-chloro-1.3-dimethylmnf- 
dazolinium chloride (0.254 g« 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5.6-dlmethoxy- 
3-methyl-1 ,4rben2oqurnon-2-yl)methyl-2-(3-pyridy!methyloxy)benzoic add (0.21 5 g. 0.500 mmol) and the resulting so- 
lution was stirred at room temperature for 1 0 fiours. The reaction solution was poured into ice water arKl then extracted 
with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distiltatioa 
The obtained residue was purified by preparative thin-layer chromatography (chlorofonm : methanol = 10:1) and then 
recrystalHzed from ether to obtain the titled compound (0.032 g. 0.0634 mmol. 13%). 

Example 172 

N-(5-(5,S-Dimethoxy-3-methyt-1.4-t>en2oquinon-2-y1)methyt-2-{3>pyridylmethytoxy)benzoytl^^ 

[0264] 4-TrifluoromethylaniIine (0.242 g, 1 .500 mmol). triethylamine (0, 1 52 g. 1 .500 mmol) and 2-chIoro-1 .3-dimeth- 
ylimidazofinium chloride (0.254 g, 1.500 mmol) were added to a methylene chloride solution (100 ml) of 5-(5,6-dlmett>- 
oxy-3-methyl-1 .4-benzoquinon-2-yl)methyl>2-(3^pyridytmethyloxy)benzoic add (0.21 5 g. 0.500 mmol) and the resulting 
sohjtton was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then ex- 
tracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed by 
distillation. The otitained residue was purified by preparative thir>4ayer chromatography (chloroform : mettiianol = 10: 
1) and then recrystaltized from ether to obtain the titled compound (0.035 g. 0.0618 mmol. 12%). 

Example 173 

N^5-<5,6-Dimethoxy-3-methyl-1.4>benzoquinon-2-yl)methyi-2-acetoxyt>en2oyq-4-(tr 

[0265] 4-(Trif!uordmethylsulfonyl)aniline (0.452 g» 2.005 mmol). triethylamine (0.203 g. 2.005 mmd) and 2-chloro- 
1,3-dimethytimida2oIinium chloride (0.339 g. 2.005 mmol) were added to a methylene chloride solution (70 ml) of 
5-(5,6-<fimethoxy-3-methyl-1.4-behzoquinon-2-yt)methyl-2-acetoxybenzoic add (0.250 g, Oj668 nimoO and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into Ice water and then 
extracted with methylene chloride. The extract was washed wfth water and then dried. aruJ the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol ~ - 
ion) and then recrystaifized from ether to obtain the titled compound (0.140 g. 0.241 mmd. 36%). 

Example 174 

N-f5-(S,6-Pimethdxy-3-mettiyl-1 ,44)en2oquinon-2-yl)methyl-2-hydroxybenzoyn-4^trif!uoromethytsulfonyl^ anifine 
[0266] N-^5.6-Dimettioxy-3-mettiyl-1.4-t>enzoqdnon-2-yl)methyl-2-aceloxyt>enzoyq^ 

anOlne (0.060 g. 0.103 mmol) was dissoh^ed m methanol (3 ml) and after adding thereto an aqueous saturated sodium 
hydrogencartxMiate sdution (2 ml), the solution was stirred at room temperature for 2 hours. After the completion of 
reaction, the reaction solution was dfluted with water and ttien extracted with ettiyl acetate. Tbe extract was washed 
with water and then dKed. and the solvent was removed by distillation. The obtained residue was purified by preparative 
thin-layer chromatography (chloroform : methanol - 10:1) and then recrystaifized from ether to obtain the titied com- 
pound (0.021 9. 0.0389 mmol. 38%). 

Example 175 

N-{3-(5,6>Dlmethoxy-3^ethyl-1 ,44)enzoquinon-2-yf)methyl-2-ac^oxybenzovn-4^triftuoromethyteu»6nyOa 



[0267] 4-{Trifluoromethyisutfonyl)antIine (0.361 g, 1.604 mmol). triethylamine (0.162 g, 1.604 mmd) and 2-chk^ 
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1,3-dimethyfimidazolinium chloride (0,271 g. 1,604 mmol) were added to a methylene chloride solution (50 ml) of 
3-(5,6-dimethoxy-3-methyI-1.4-ben2oquinon-2-yf)methyl-2-acetoxyl)enzoic acid (0.200 g. 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
5 by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = I 
and then recrystallized from ether to obtain the titled compound (0.084 g, 0.144 mmol. 27%). 

Example 176 

10 |^3-(5.6-Dtmethoxy«3HfnethYl'1.44>efgoquinon-2-yl)methvl^^^^ 

[0268] 2,4-Oichloroaniline (0.383 g. 2.366 mmol). triethyfamine (0.239 g. 2.366 mmol) and 2-chloro-1 .S-dimethyTun- 
idazoiinium chloride (0.400 g. 2.366 mmol) were added to a methylene chloride solution (1 00 ml) of 3-{5.6-dimethoxy- 
3-methyH.4-ben2oquinon-2-yOmethy|.2-acetoxybenzoic add (0.295 g, 0.789 mmol) and the resulting solution was 
15 stirred at room temperature for 10 hours. The reaction solution was poured Into ice water and tfien extracted with 
methylene chloride. The extract was washed with water and then dried, and the solvent was removed by distfflatlon. 
The obtained residue was purifiied by preparative thin-layer chromatography (chloroform : methanol = t0:1) and then 
recrystairtzed from etiier to obtain the titled compound (0.1 50 g. 0.289 mmol. 37%). 

20 Example 177 

N-f3-^5.6-D&Tiethoxy-3-TOethvi-1.4^rizoquinon-2-vftmethvl>24^^^ 

[0269] N43-{5.6-0imethoxy-3-methyl-1.4-benzoquinon-2-yl)methyl-2-acet^^ (0.075 g, 

25 0.145 mmoO was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (1.5 ml), the solution was stirred at room temperature for 2 hours. After the completion of reactibn. the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound (0.035 
30 g, 0.0735 mmol. 51%). 

Example 178 

hH3-(S.64)imethoxy-3-fTOthvt-1.4-benzoquinorv-2-^^ 

35 

I0270J 4-Morphofinoannine (0.214 g. 1 .203 mmol). triethylamine (0.122 g. 1 .203 mmol) and 2-chlorp-1,3-dimethyl- 
imidazonnium chloride (0.203 g. 1 .203 mmol) were added to a methane chloride solution (40 ml) of 3-(5,6-dimethoxy- 
3-methyt-1.4-benzoquinon-2-yl)methyl-2-acetoxybenzolc add (0.150 g. 0.401 mmol) and the resulting solution was 
stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then extracted with 
40 methylene chloride. The extract was washed with water and then dried, and the solvent was removed by dstiDatlon. 
The obtained residue was purified by preparative ihin^ayer chromatography (ethyl acetate) and then recrystallized 
from ether to obtain the titled compound (0.109 g. 0.203 mmol. 51%). 

Example 179 

45 

N43-(5.S4)imethoxy-3-niethyl»1.4-benzoqulnori-2-yl)m 

10271] N-P-(5,64)lmethoxy-34nethyl-1.44)ercoquinon-2-^^ (0.075 
g, 0.145 mmol) was dissolved In methanol (5 ml) and after adding thereto an aqueous saturated sodium tiydro^^ncar- 
50 bonate solution (1 .5 ml), the solution was stirred at room temperature for 1,5 hours. After the completion of reaction, 
the reaction solution was dfluted with water and then extracted with ethyl acetaite. The extract was washed with water 
and then cfried, and the solvent was removed by distillation. The obtained residue was purified by preparatwe thin- 
layer dvomatography (ethyl acetate) and then recrystaHized from ether to tibtain the titled compound (0.048 g. 0.0975 
mnMrf, 74%). ^ 
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Example 180 

N-(644ethoxypyridifv3-yl)-5-^S.6-dimethoxy-3-inethvl-1.4-4>e^ 

[0272] 5*Amino-2-methoxypyridine (0.199 g, 1.604 mmoO* triethytamine (0.162 g. 1.604 mmol) and 2-chforo- 
1.3-dimethynmidazofinium chlonde (0^71 g. 1.604 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5,6^methoxy-3-methyl-1.4'beruoquinon-2'-yl)methyl'2-acetoxyi)enzotcadd (0.200 g. 0.535 mmol) and the result- 
ing solution was stirred at room tempmture for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate) and then 
recrystallized from ether to obtain the titled compound (0.109 g, 0.227 mmol, 42%). 

Example 181 

N-(6-Methoxypyridin-3-y1)-5>(5.6-dimethoxy'3~methyl-1,4-t>enzoquinon'2-yl)methy!-24iyd 

(0273] N-(6-Methoxypyridin-3-yl)-5-{5,6-dimethoxy-3-mettiyl-1.4-benzoquinon-2-yl)methyl-2-acet 
(0.065 g. 0.135 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencart>onate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried* and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (ethyl acetate) and tfien recrystallized from ether to obtain the fitted compound (0.050 g. 0.114 
mmol. 84%). 

Example 182 

hK2.6-Dimetfioxypyridin-3-yl)-5K5.6-dimethoxy-3-methy>-1,44)en2oquifKjn-2-yOmethyl^ 

[0274] 3-Amino-2.6-dimethoxypyridine hydrochloride (0.306 g. 1.604 mmoi). triethylantine (0.162 g, 1.604 mmol) 
and 2-chloro-1.3-dimethylimidazolinium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solufion 
(100 ml) of 5-(5,6-dimethoxy-3-methyi^1.4-t>enzoquinon-2-yOmethyi-2-acetoxybenzoic add (0.200 g, 0.535 mmol) and 
the resulting solution was stored at room temperature for 10 hours. The reactfon solution was poured into ice water 
and then extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was 
removed by distillation. The obtained residue was purified by preparative thin-layer chromatography (cNoroform : meth- 
anol s 10:1) and then recrystallized from ether to obtairvthe Htled cornpound (0.160 g. 0.313 mmol. 59%). 

ExantsAe 183 

fH2.6-DlmettK>xypvridirv^yl)-5-(5.6-dimetfioxy-3-methyl-1,4^n2oqulnon-2-^ 
[0275] N-(2.6-Oimethoxypyridtri-3-yl)-5-(5.6-dtmethoxy-3-methyt-1^ 

mide (0.100 g. 0.196 mmol) was dissolved In methanol (3 ml) and after adding thereto an aqueous saturated sodium 
hydraigencarbonate solution (1 .5 ml), the solution was stirred at room temperature for 3 ho\ffs. After the completion of 
reaction, tfie reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed 
with water and then dried, and the solvent was removed by cfistiilation. The obtained residue was purified by preparative 
thin-layer chromatography (chloroform : metharvd = 10:1) and then recrystallized from ether to.otitain the titled com- 
pound (0.079 g. 0.169 mmol. 87%). 

Example 184 

hK6<^tUoropyridiri-3-yf)-5-(5.6-dimetfK)xy-3-rnethyl-1,4-berg^(^^ 

[0276] 5-Amino-2-chIoropyridine (0.206 g. 1.604 mmol). trietfiylamine (0.162 g. 1.604 mmol) and 2-chloro- 
1.3-dtmethy&mtdazotinium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (100 nnO of 
5-(5.6Hfimethoxy-3-rnethyl-1,4-t>eiizoquinori-2-yt)rnethyl-2-acetoxyt>eiiz(^ (0.200 g, 0.535 mmol) and the resuft- 
cng solution was stirred at room temperature for 10 hours. The reaction solution w^ poured into ice water and then 
extracted with noetfiylene chloride. The extract was washed with water and then dried, and the solvent was remoyo^ 
by dtstittation. The obtained residue was purified by preparative tfiiivlayer dvomatogr^hy (chloroform : metharx)! - 
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10:1) and then recrystallized from ether to obtain the titled compound (0.142 g. 0^93 mmd, 55%). 
Example 185 

hK6<:hiofopyrkfin-3-vl)-S-(5.6-dlmethoxy-3-methyr-1.44)eTO 

102771 N-(6-Chloropyiidin-3-yl)-5-(5.6-dlmethox/-3-m .44>enzoqumon-2-yi)methyl-2-acetO}^nzam!de 
(0.070 g, 0.144 mmol) was disisolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarlKMiate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. Aft^ the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin* 
layer chromatography (chloroform : methanol ^ 10:1) and then recrystalfized from ether to obtain the titled compound 
(0.056 g. 0.126 mmol. 88%). 

Example 186 

N-(2-Chloropyridin-3-y0-5-(5.6-dimethoxy*3-methyl-1.4-benzoqui 

[0278] 3-Amino-2-ch!oropyridine (0.206 g. 1.604 mmoO. triethylamine (0.162 g, 1.604 mmol) and 2-chloro- 
1,3-dimethylimidazolinium chloride (0.271 g, 1,604 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5,6-dimethoxy-3-methyl-1,4-ben2oquinon-2-yl)methyl-2-acetoxytienzoic acid (0.200 g. 0.535 mmol) and the resuItT 
ing solution was stirred at room temperature for 10 hours. The reaction sdution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (ethyl acetate : hexane = 
1:1) to obtain the tttled compound (0.140 g. 0.289 mmol/54%). 

Example 187 

N-(2-Chloropyridin>3-yl)-5-(S.6Klimethoxy-3-methyl-1.4-benzoquinon^ 
[0279] ^H2-Chloropyridih-3-yl)-5-(5.6KJimethoxy-3-methyl-1,4^nzoquin^^ 

(0.070 g, 0.144 mmol) was dissolved In methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarfoonate solution (1 .5 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (ethyl acetate.: heirane = 1:1) and then recrystalfized from ether to obtain the titled compound 
(0.040 g, 0.0903 mmol. 63%). 

Example 188 

tert-Butyt N45-(5.6-dimethoxv-3-methvl-1.4-benzoquUion-2-yOmethyl-2-acetoxybenzoyt]^ 

(0280] tert-Butyl 4-amtn6benzoate (0.620 g. 6.209 mmoO. triethylamine (0.325 g. 3.209 mmol) and 2-chloro- 
1.3-dimethylimidazorinlum chloride (0.542 g, 3.209 mmcA) were added to a methylene chloride solution (150 ml) of 
5-(5.6-dimethoxy-3-methyl-1 .4-benzoquinon-2-yl)methyl-2-acetoxyt>enzcNC add (0.400 g. 1.070 mmol) and the result- 
ing solution was stirred at room temperature for 6 hours. The reaction solution was poured Into ice water and ttien 
extracted with methylerie chloride. The extract was washed with water and then dried, and the sofveni was removed 
by dtstffiatiori. The. obtained re^due was purified by preparative thin-layer duoniatography (ethyl acetate : hexane - 
1 •.2->1,-0) to 6bt^ the titled compound (0^ g. 0.549 mmol. 57%). 

Example 189 

N-{5-(5.6-Otmethoxy-3-methyt-1,4-t)enzoquinoa-2-yl) methyl-2-acetoxyt)enzoyf}-4-am^b^"zofe add 

[0281] tert-Butyl N-[5-(5.6-dirnethoxy-3-methyt-1,4-beruu>quinon-2-yl)methyi-2-acetoxyt>eruoyl}^ 
(0.250 g, 0.455 mmol) was dissolved in formic add (3.0 ml) and the residting solution was stirred at room temperature 
for 12 hours. The reaction solution was concentrated and the obtained residue was recrystaDized from methand to 
c^itan the titled compound (0.129 g, 0^1 mmol. 57%). . — 
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Example 190 

N-[5-(5,6-Dimethoxy-3-fnethyH .44)enzoqtjfK)n-2'yt)methyl-2-hydroxyben2oyn-4-aininobenzoic add 

5 [0282] N-[5^5,6-0imethoxy-3-methyi-1.44>eruoqiJiiK>n-2-yl)met^ add (0.070 

g, 0.142 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
bonate solution (1 .5 mi), the solution was stirred at room temperature for 3 hours. After the compl^on of reaction, the 
reaction solution was diluted with a 2N hydrochloric add solution and the aqueous layer was rendered addic (pH = 1 
to 2) and then extracted with ethyl acetate. The extract was washed with water and then dried, and the solvent was 

10 removedbydistiIlation.Theobtainedresidue waspurtfiedfoy preparafivethin4^ 

anol = 10:1) and then recrystallized from methanol to obtain the titled compound (0.049 g. 0.109 mmol, 77%). 

Example 191 

ts N^5-(S,6-Oimethoxy-3-metf>yl-1.44>en2oquinon«2«yl)methyl-24iydfoxyt)enzoylM-nitr^ 

[0283] 4-Nitroannine (0.414 g. 3.000 mmol). triethytamine (0.304 g. 3.000 mmol) and 2-chloro-1.3-dtmethylimidazo- 
iinium chloride (0.507 g. 3.000 mmol) were added to a methylene diloride solution (100 ml) of 5-(5, 6-dimethoxy- 
3^ethyl'1.4-benzoquinon-2*yl)methyl-2-acetoxybenzoic add (0.374 g, 1.000 mmd) and the resulting solution was 

20 stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with 
methylene chloride. The extract was washed witti water and then dried, and the solvent was removed by distillation. 
The obtained residue was dissolved in methanol (3 ml) and after adding thereto an aqueous sati^ated sodium hydro- 
gencartwnate solution (1 .5 ml), the solution was stin-ed at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 

25 and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titied compound 
(0.080 g. 0.177 mmol. 18%). 

Example 192 

.30 

N-{S-<5.&-Dimettioxy-3-methyi-1. 4-benzoquinorv2-yOmethyt-2-hydrDxyt)enzoyil>2.S<fichloro- 

4- triflw»omethoxyanifine 

[0284] 2.6-Dtchlorcv4-trifruoromethoxyanifine (0.395 g. 1 .604 mmol). triethytamine (0.1 62 g, 1 .604 mmol) and 2^lo- 
35 ro-1.3-dimethynmldazoIinium chloride (0.271 g. 1 .604 mmol) were added to a methylene chloride solution (100 ml) of 

5- (5.6-dimethoxy-3-methyl-1 ,4-t>enzoquinon-2-yl)methyt-2-acetoxyt)enzoic add (0.200 g, 0.535 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water an6 then dried, and the solvent was removed 
by disffllation. The obtained residue was purified by preparative thir>-layer chromatography (ethyl acetate : hexane - 

40 1:2) and then recrystallized from ether to obtain the tiOed compound (0.099 g. 0.177 mmol, 33%). 

Exampte193 

N-(34eft-Butoxycart>onylpyridir>-2-vt>-5-(5;6KfimethQxy'3-rnethyt-1.4-t)eftt 

45 

[0285] tertButyl 2-amirionfcotinate (0.311 g. 1.604 mmoQ. triettiylannne (0.162 g, 1.604 ramoQ and 2-chloro- 
1.3^methyftmidazonnium chloride (0.271 g. 1.604 mmol) were added to a methylene chloride solution (100 n^ of 
5-(5.6-dtmettioxy-3-methyi-1 . 4-benzoqtfln6n-2-yf)methyt^2-acetoxybenzotc add (0.200 g. 0.535 mniol) and ttie re- 
sulting solution was stirred at room temperature for 1 0 hours. The reaction solution was poured into ice water and then 
so extracted witii methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtaiiied residue was purified by preparative thMayer chromatography (cMoroform : methanol - 
15:1) to obtain the tiUed compound (0.157 g. 0.285 mmol. 53%). 

Example 194 

55 

fM34<ydroxycartx?nytpyridin-2-yl>'5-<5.6Kfmiethoxy-3-methy^ 

[0286] N*(3-teft-Butoxycart>onylpyridtrv-2*yl)-5-(5.6-dtmethoxy-3-fnethyt-1 .4-t>enzoquinon-2-yl)mettiyl-2-acetoxy- 
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benzamide (0.140 g, 0^54 mmol) was dissolved in formic add (2.0 ml) and the resulting solution was stin-ed at room 
temperature for 12 hours. The reaction solution was concentrated and the obtained residue was purified by silica gel 
chromatography (chloroform : methanol - 10:1) aruj then recrystallized from ether to obtain the titled compound (0.110 
g. 0.222 mmol. 87%). 

Example 195 

N-(34^ydroxycarbonylpvridin-2«yl)-S-(5.6Hlimethoxy-a-methyl>1,44)en2oquino^^ 
{0287] N-(3-Hydroxycart)onyt(^ridn-2-yl)-5-(5.6-dimethoxy-3-methy1-1,44)erizoquln(^ 

zamide (0.080 g. 0.162 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (2 ml), the solution was stin^ed at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with a 2N hydrochloric add solution and the aqueous layer was rendered 
addic (pH = 3 to 4) and then extracted with ethyl acetate. The extract was vyashed with water and then dried, and the 
solvent was removed by distillation. The obtained residue was recrystallized from ether to obtain the titled compound 
(0.051 g. 0.113 mmol. 70%). 

Example 196 

N-(54ert-ButoxycarbonylpyfMin-2-yl)-5-(5.6Hlimethoxy-3-^nethyt'1.4-ben2oquinon-2>^^ . 

[0288] tert-Butyt 6-aminonicotinate (0.467 g. 2.406 mmol). triethylamine (0.244 g. 2.406 mmoQ and 2-<:hloro- 
1.3-dimethyltmidazolinium chloride (0.407 g. 2.406 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5.6-dimethoxy-3-methyl-1,4-l)en2oquinon-2-yl)methyl-2-acetoxybenzoic add (0.300 g, 0.802 mmol) and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by. distillation. The ol>tained residue was purified by preparative thin-4ayer cfiromatography (cHoroform : methaiK)! = 
10:1) to obtain the titied compound (0.240 g, 0.436 mmd. 54%). 

Example 197 

. N-(5-Hydroxycarfaonylpyridin-2-viy^5.6-dimethoxy-3-methyl-1 .4-benzoquinon>2-yl)methyl-2-acetoxyben2amide 

. C0289] NK54ert-autoxycarbonylpyridin-2-yl)-5-(5.6KfirnettK>xy-3-methyi-1 .4-benzoqutnon-2-yl)methyl-2-acetoxy- 
benzamide (0.170 g. 0.309 mmol) was dissoh^ed In fonmic add (3.0 ml) and the resulting solution was stirred at room 
temperature for 12 hours. The reaction solution was concentrated and the obtained residue was purified by silica gel 
chromatography (chloroform : methanol = 10:1 ) and then recrystallized from ether to obtain the titled compound (0.109 
g. 0.220 mmol. 71%). 

Example 198 y 
hK54^ydroxvcaftaony|pvridfn-2-yl>-5-(5.6-dimethoxy-3-methyl'1,^ 

[0290] N-(5-Hydroxycarbonylpyridin-2-yl)-5-(5.6-dimethoxy.3-methyl-1 ,4-benzoquinoiv2-yl)methyl-2-acetoxyben- 
zamtde (0.085 g. 0.172 mmol) was dissolved in metfianol (6 ml) and after adding thereto an aqueous saturated sodium 
hydrogencarbonate solution (2 mt). the solution was stirred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was diluted with a 2N hydrodUoric add solution and the aqueous layer was rendered 
acidic (pH = 3 to 4) and then extracted with ethyt acetate. The extract was washed witti water and then dried, and the 
solvent was removed by distination. The obtained residue was recrystallized from ether to obtain the litied compound 
(0.062 g, 0.137 mmd, 79%). 

Example 199 

f^HM5.6-Dimethoxy-3-mettivl-1 .44)en2oqtflnon-2-yt)metfiyf-2-acetoxyt)enzouyll-4-(tert4>utoxvcarfaon^^ 
[0291] N-(tert-Butoxycarbonyl)>p^henyier«edianriine (0.209 g. 1.002 mrTto0.trieth^^ 

2-Ghloro-1,3^tmethyfimidazoiiniumx^ride (0.279 g, 1.002 mmol) were added to a methylene chloride solution (100 
ml) of 5-(5.6-dimethoxy-3-methyl-1.44>enzoquinon-2-yl)methyt>2-acetoxybenzotc add (0.250 g, 0.668 mmol) aid1he=^ 
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resulting solution was stirred at room temperature for 6 hours. The reaction solution was poured into ice water and 
then extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanot = 
10:1) and then recrystallized from ethanol to obtain the titled compound (0.180 g. 0.319 mmol. 48%).. 

Example 200 

N45--(5.6-^imethoxy-3Hnethyl-1.44)enzoqu'inon'2-yOmethy>-2-hYdroxy^ 

[029:^ N45-(5,6-D!methoxy-3-methyf-1.4-benzoquinon-2-^)methyl-2-«cetoxyt>enzoyl^ 

noanillne (0.140 g. 0,248 mmol) was dissolved in methanol (6 ml) and after adding thereto an aqueous saturated 
sodium hydrogencarbonate solution (2 ml), the solution was stirred at room temperature for 3 hours. After the comple- 
tion of reaction, the reaction solution was diluted with water and extracted with ethyl acetate. The extract was washed 
with water and then dried, and the solventwas removed by distillation. The obtained residue was purified by preparative 
thin-layer chromatography (chlorofomfi : methanol = 10:1) and then recrystallized fix}m a mixed solvent of ether and 
hexane (3:1) to obtain the fitted compound (0.095 g, 0.182 mmol, 73%). 

Example 201 

hHPvridin-3-vt>-S-^5,6-dimethoxy-3HTiethyt-1,44)enzoquinon-2-yl)m^ 

[0293] 3-Amtnopyridine (0.424 g. 4.492 rnmol). triethylamine (0.440 g. 4.342 mmol) and 2-chl6ro-1 ,3-dimethylimidah- 
zolinium chloride (0.735 g. 4.342 mmol) were added to a methylene chloride solution (200 ml) of 5-(5.6-dimethoxy- 
3-methyl-1.4-benzoqurnon-2-yl)methy1-2-acetoxybenzoic add (1.120 g. 2.995 mmol) and the resulting solution was 
stirred at room temperature for 6 hours. The reaction solution was poured into ice water and then extracted with meth- 
ylene chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The 
obtained residue was purified by preparative thin-layer chromatography (chk>rofonn : m^not = 10:1) to obtain the 
titled compound (0.710 g, 1.576 mmol. 53%). 

Example 202 

N^Pyrid?n-3^yl>-5-<5.6-dimethoxy>^3-methvf-1 ,4-benzoquinon-2>yl)methyl-2-hydiDxyben2amide (methanesulfonate) 

[0294] Methanesuffonic add (0^00732 g, 0.0762 mmol) was added to a methanol solution (2 ml) of N-{pyridin-3-yl)- 
5-(5.6-dimethoxy-3-methyl-1,4-benzoquinon-2-yl)methyl-2-acetoxybenzamide (0.0327 g. 0.0726 mmol), and the sol- 
vent was removed k>y distillation. The obtained residue was recrystallized from a mixed solvent of methanol, hexane 
and toluene (1 :2:0.2) to obtain the titled compound (0.030 g, 0.0595 mmol, 82%). 

- Example 203 

N-(fVidin-4-yl)-5-(5,6^imethoxy«3-methyl-1 .4-t)enzoquinon-2-yl)methvl-2-hvdroxyt>enzamide (methanesulfonate) 

[029q Methanesulfonic add (0.00914 g, 0.0951 mmol) was added to a methanol : dichloromethane mixed solution 
(1 : 1 , 2 ml) of N-(pyndin-4-yl)-5H5.6-dimethoxy<3-methy(-1 .44>enzoqulnon-2-yl)methyl-2-hydroxyt)enzainlde (0.0370 g. 
0.0906 mmd), and the soh^ent was removed by distillation. The obtained residue was recrystalGzed from a mixed 
solvent of methanol, ether and ethyl acetate (2:1 :d.5) to obtain the titled compound (0,019 g. 0.0377 mmol, 42%). 

Example 204 

N-fS-(S,6-Dimethoxy-3-methyl-1 .4-benzoquinon-2-yl)methvl-2-hydfOxybenzoylHH>henylenediantt^ 

[0296] Trifiuoroacetic add (0,5 ml) was added to a methylene chloride solution (1 0 ml) of N-P^5,6-dimelhoxy-3-me- 
thyl-1 .4-t>enzo(^inon-2-yl)methyl-2-hydroxybenzoyl]-44eft-butoxycart>onyte (0.205 g. 0.309 mmol) and the 

resulttng solution was stftred at room temperature for 10 hours. Tlie reaction so^ 

residue was purified by sStca get column chromatography (chlorofbmn : methanol - 95:5) to obtain the titled compound 
(0.150 g, 0.355 mmol, 91 %). 
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Example 205 

- N4S-(5.6-Dimethoxy''3-methyH ,4-benzoquinoiv2«vt)methyt-24>ydfoxyben2oyll-p-phenvlenedianiine (hydrochloride) 

5 [0297] A 4N hydrochloric acid-dioxane solution (0.045 g. 0.180 mmol) was added to a methylene chloride solution 
(3 ml) of N-[5-(5.6-dimethoxy-3-methyl-1 ,4-ben2oquinon-2-yl)methyl-2-hydroxyt)enzoyll-p-phenyIenediamine (0.0724 
g« 0.171 mmol) and the solvent was removed by distHlation. The obtained residue was recrystatrized from a methanol: 
ether mixed solvent (1:10) to obtain the titled compound (0.070 g. 0.153 mmol, 89%). 

10 Example 206 

hMPyridtn-3-yt)'3-<5>6^imethoxy>3-methyl-1.4-ben2oquinon-2-yl)met^ 

[0298] 3-Aminopyridine (0.076 g. 0.802 mmol). trielhylamine (0.081 g. 0.802 mmd) and 2-chloro-1 ,3-dlmethyllmida- 
IS zolinium chloride (0.136 g. 0.802 mmol) were added to a methylene chloride solution (100 mi) of 3-(5.6^imelhoxy- 
3-methyH.4-benzoqulnon-2-yl)methyl-2-acetoxybenzoic acid (0.200 g. 0,535 mmoQ and the resulting solution was 
stirred at room temperature for 12 hours. The reaction solution was poured into ice water iand then extracted with 
methylene chloride. The extract was washed with water and then dried, and the soh^ent was removed by distillation. 
The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) to obtain 
20 the titled compound (0.100 g. 0.222 mmol. 41%). 

Example 207 

N'(Pyridin^3-yO'3^5.6-dimethoxy-3-methyl-1.4-benzoquirK)n-2-ynmett^ 

25 

[0299] N-(Pyridin-3-yl)-3-{5,6-dimethoxy-3-methyl-1 .4-benzoquinon-2-yl)methyl-2-acetoxybenzamide (0.060 g. 
0-133 mmol) was dissolved in methanol (2 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
txmate solution (1.5 ml), the solution was stirred at room temperature for 2 hours. After the completion of reaction, the 
reaction solution was diluted with water ar>d then extracted with ethyl acetate. The extract was washed with water and 
30 then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin-layer 
chromatography (ethyl acetate : hexane = 4:1) and then recrystaHized from methanol to obtain the titled oompoumf 
(0.035 g. 0,0857 mmol. 64%). 

Example 208 

35 

N*F5-(5.6-Dimethoxy-3>methy>-1.4-benzoquinon-2-vl)methyt-2-acetoxyben2oyll-^^ 

[0300] 4-(lH-lmidazoH-yl)aninne (0.159 g, 1.003 mmol), triethylamine (0.101 g, 1.003 mmol) ^nd 2-chloro- 
1.3-dimethylimidazolinium chloride (0.170 g. 1.003 mmol) were added to a methylene chloride solution (100 ml) of 

40 5-(5,6-dimethoxy-3-methyl-1 .4-benzoquinon-2-yt)methyl-2-acetoxybenzotc add (OSiSO g, 0.668 mmol) and the result- 
ing solution was stirred at room temperature for 3 iKNirs. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and ttien. dried, and tfYe solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (ctiloroform : methanol ^ 
10:1) and then recrystailized from a mixed solvent of ethyl acetate and hexane (2:1) to obtain the fined compound 

45 (0.140 g. 0.272 mmol. 41%). 

Example 209 

N-[S^S.6-Dimethoxy-^-methyi-1.4-ben2oqutnori-2-vnmethyl^2-hydro aniline 

50 

[0301] N-{5-<5,6-Dtmethoxy-3-methyl-1 ,44)efuoqianon-2-yl)methyl-2-acetoxyl>erizoylJ-4-Cimida2»}-1 -yl)anifine 
(0.070 g, 0.136 mmol) was dissolved in methanol (5 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencartxHiate solution (3 nil), the solution was stirred at room temperature for 3 hours. After the oompfetiofiof readiGn. 
the reaction solution was diluted with water and extracted with ethyl acetate. The extract was washed with water and 
ss then dried, and the solverU was removed by distillation. The ot^ned residue was recrystailized from ether to ot^lain 
the titled compound (0.063 g. 0.133 mmol, 98%). 



EP1 314712A1 

Example 210 

N-[5-(5.6-Difnethoxy-3-methyH ,4-benzoquinon-2-yt) methyl-2-acetoxybenzoylH'(1H-pyrazol-3-yl)anifine 

[0302] 4-(1H -Pyrazol-3-yOaniIine (0.159 g, 1.003 mmol), triethytamine (0.101 g, 1.003 mnio() and 2-chlon>- 
1,3-dimethyOfnkJa^olinium chloride (0.170 g, 1.003 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5.6-dimethoxy-3wnethyl-1,44)enzoquinon-2-yl)methyl-2-acetoxyt>e^ add (0.250 g. 0.668 mmol) and the result- 
ing solution was stirred at room temperature for 3 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The ot>tained residue was purified by preparative thin4ayer chromatography (chloroform : methanol = 
1 0:1 ) to obtain the tided compouruS (0.1 80 g, 0.350 mmol. 52%). 

Example 211 

N-f5-^5,6-DimethQxy-3-^ethy^1>44>en2oquinon-2-yOmetf»yf-2-hydroxyben2oyn^ 

[0303] N-[5-(5.6-Dimelhoxy-3-methyl-1 .44>enzoquinon-2-yl)methyl-2-^cetoxybenzoylH-{1H-pyrazol-3-yl)aniline 
(0.090 g. 0.175 mmol) was dissolved in a mixed solvent of methanol (2 ml) and dichloromethane (1 ml), and after 
adding thereto an aqueous saturated sodium hydrogencartx>nate solution (2 ml), the solution was stirred at room 
temperature for 3 hours. After the completion of reaction, the reaction solution was diluted witti water and then extracted 
with ethyl acetate. The extract was washed with Water and then dried, and tiie solvent was removed by distillation. The 
obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol s iO:l) and then re- 
crystallized from a mixed sohrent of ettiyl acetate and hexane (1:1) to obtain the titied compound (0.049 g. 0.104,mmoi. 
59%). 

Example 212 

N-Methyi-N-[5-{S,6-dirhettK)xy-3-metiiyl-1.4-ben2oquinon-2-vOm 

[0304] N'MethyM-trifluoromethylaraline (0.200 g. 1 .143 mmol), triethytamine (0.116 g. 1,143 mnrK)l) and 2-chloro- 
1,3-dimettiylimidazolinium chloride (0.193 g. 1.143 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5.6-dimetiioxy-3-meti)yl-1 .4-t>enzoquinon-2-yl)mettiyl-2-acetoxybenzoic add (0J28S g. 0.762 nrrniol) and tfie result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was rernoved 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chioroform : methanol = 
1 0:1 ) to obtain the titied compound (0.140 g, 0.263 mmol. 35%). 

Example 213 

N-Mettivf-N-f5^5.6KfimettK)xy-3-metyl-1.4-ben2oquinon-2-vl)rnettiyl-2Thydfox^ 

[0305] N-Methyl-N-[5-(5,6-dimethoxy-3-methyl-1,44)enzoqujnon-2-yl)methyl-2-acetoxyl)enzoy^ 
aniline (0.138 g, 0.260 mmol) was dissoh^ed in mettianol (3 ml) and after adding tfiereto an aqueous saturated sodium 
hydrogencart)onate solution (2 ml), the solution was stferred at room temperature for 3 hours. After the completion of 
reaction, the reaction solution was dHuted witti water and ttien extracted witti ^hyl acetate. The extract was wa^)ed 
with water and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative 
thin-layer chromatography (ethyl acetate : hexane = 12) to obtain the titied oompound (0.075 g, 0.153 mmol^ 59%). 

Example 214 

tert-Butyl N-t5-(5,6^fmethoxy-3-mett>yt-1.4-t)enzoquinorv-2-yO metfiyl-2-hydfoxyt)en2oylH-aminot)enzoate 

[0306] tert-Butyl N-[5-(5,6-<fimethoxy-3-methy(-1,4-benzoquinon-2-yO metfiyl-2-acetoxybenzoyl]-4-aminobenzoate 
(0.240 g. 0.437 mmol) was dissolved In methanol (5 ml) and after adding thereto an aqueous saturated sodtum hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After ttie'completion of reaction, 
the reacfon solution was diluted witti water and then extracted witti ethyl acetate. The extract was washed witii water 
and then dried, and the solvent was removed by dstiflation. The obtained residue was purified by preparative thift-_ 
layer chromatography (chloroform : methanol = 95:5) and then recrystallized from ether to obtain ttie titied compouna"" 
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(0.115 g. 0-227 mmol. 52%). 
Example 215 

5 N-(2--Methoxypyndifv3-yt)-S^S.Mimethoxy-3-meth 

[0307] 3-Ainino-2-fnethoxypyridine (0.149 g, 1^03 nimol). triethylamine (0,122 g. 1.203 mmol) and 2-chloro- 
1,3-dimethylimidazolinium chloride (0.203 g. 1.203 mmol) were added to a methylene chloride solution (150 ml) of 
5-(5.6Kltmethoxy-34nethyt*1 .4-t>enzoquinon>2-yl)methyl'2-acetoxybenzoic add (0.300 g, 0.802 mmol) and the result' 
10 ing solution was stirred at room temperature for 4 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin^yer chromatography (chlorofonn : methanol = 
50:1) to obtain the titled compound (0^50 g. 0.520 mmol. 65%). 

IS Example 216 

N-(244ethoxypvridin-3-vf)-5-<5.6Klimethoxy-3^ethyl-1,44t)enzoquinon-2-^ 

[0368] N^2-Methoxypyridin-3-yl^5H[5.6^iinethoxy-3-methyl-1.4-benzoquino^ 
20 (0.150 g, 0.312 mmol) was dissolved in methanol (5 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencarbonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After ttie completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified l>y preparative thin- 
layer chromatography (ethyl acetate : hexane = 3:1) to ot>tain the titied compound (0.112 g. 0.255 mmol, 82%). 

25 

Example 217 

N-(24)imethvlaminopyridin>3'yl)-5^5,6-dimethoxy-3HTiethyl-1,4-benzoquinon-2-y^ 

30 (0309] 3-Amtno-2-<fimettiylaminopyridine (0.154 g, 1.125 mmol). triethylamine (0.114 g. 1.125 mmol) and 2-chloro- 
1.3-dimethyfimidazorinium chloride (0.190 g, 1.125 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5.6-dimethoxy-3-methyl-1 .4-benzoquinon-2-yl)methyl-2-aceloxybenzoic add (0.281 g, 0.750 mmoQ and the result- 
ing solution was stined at room temperature for 4 hours. The reaction solution was poured into ice water and then 
extracted with methylene chloride. The extract was washed with water and tiien dried, and the soNent was removed 

35 by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
95:5) to obtain the titied compound (0.1 39 g. 0.282 mmol. 38%). 

Example 218 i 

40 hH2-Oiniethvlamlnopvridin>3-Yf>-5-(5.6-dlmethoxy-3^nethyl-1.4-benzoqu^ 

10310] N-(2-Dirnethylan«nopyridtrv^yl)-5-{5.6Klimethoxy-3^ .4-benzoquinon-2-yl)methyl-2-ac^axybenza- 
mide (0.074 g. 0.0933 mmd) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium 
hydrogencartx>nate solution (3 ml), the solution was stirred at room ternperature for 3 hours. After the completion of 
45 reaction, the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed 
with water and then dried, and the soWent was removed by distiOatioh. The obtained residue was purified t>y preparative 
tlwvlayer chromatography (ethyl acetate : hexane 1 :1) to obtain the tided compound (0.042 g. 0.0i930 mmol. 99%). 

Example 219 

50 . - 

N45-{5,6-Dimethoxy-3-methy^1.4-benzoquinon-2-viymethv^2-^^ 

[0311] 2.54Dimethoxyanifine (0.172 g. 1.125 mmol), trietfiylamine (0.114 g, 1.125 mmol) and 2-chlorD-1.3Klimethyl- 

imidazolinium chloride (0.1 90 g. 1.125 mmd) were added to a methylene chloride sdution (100 mi) of 5-(5,6-<&iiethoxy- 
55 3-methyl-1.4^nzoquinon-2-yl)methyl-2-acetoxybenzoic add (0.281 g. 0.750 mmol) and the resulting solution was 
stirred at room temperature lor 4 hours. The reaction solution was poured into ice water arKi then extracted witft meth- 
ylene chloride. The extract was %vashed with water and then dried, arid ttie solvent %vas removed by distfflafion. The 
obtdned residue was purified by preparative thin-tayer chromatography (chlorofonn : m^hanol ^ 95:5) to obtalg tbe. 
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titled compound (0.149 g. 0.292 mmol. 39%). 
Example 220 

N45-(S,6'Dimethoxy-3Hiiethvt-1,44)eiuoquino 

10312] N-{5-(5.6-Dimethoxy-3-methyH ,44)en2oqufrK)n-2-y!)methyl-2-acetoxyben2oyn-2.5-dimet^ (0.075 
g, 0.147 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydfogencar- 
bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted witii ettiyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from a mfaced solvent 
of ether and hexane (1:1) to obtain the titied compound (0.048 g. 0.103 mmol. 70%). 

Example 221 

N- (2-ChloropYridin-3-yl)-S-(5.6-dimettioxy-3"mettivl'1 .4-benzoquinon-2-yl)metiivl-2-metiioxyben2amide 
10313] N-(2<:hloropyridin-3-yl)-5>(5,6-dimetiioxy-3-rnettiy1-1.443enzoquinon-2-^ 

(0.050 g, 0.113 mmol) was dissolved in methanol (5 ml) and after adding thereto 10% trimethylsilyldiazomethane (hex- 
ane solution) (3,5 ml), the solution was stirred at room temperature for 2 hours. The reaction solution was concento^ted 
and tfie obtained residue was recrystallized from a mixed solvent of ett>er and hexane (1 : 1 ) to obtain ttie titied compound 
(0.051 g. 0.112 mmol. 99%). 

Example 222 

N424^orpholinopyndin-3-vl)-5-(5,6<limethoxy-3-metfiyl-1.4-benzoquinon-2-yi)mem 

[0314] 3-Amino-2-morpholinopyridine (0.269 g, 1.500 mmol). tnethylamine (0,197 g. 1.950 mmol) and 2-chloro- 
1.3-dimethylimidazorinium chloride (0.165 g. 0.975 mmol) were added to a methylene chloride solutbn (100 mO of 
5^5.6-dimethoxy-3-methyl-1.4-benzoqiinon-2-yl)methyl-2-acetoxybenzoic add (0.281 g, 0.750 mmoQ and the result- 
ing solution was stirred at room temperature for 12 hours. The reaction solution %vas poured into Ice water and then 
extracted with methylene chloride. The extract was washed with water and then dried, and the solvent was removed 
by distaiation. The obtained residue was purified by preparative thin-layer chromatography (ettiyl acetate : hexane = 
2:1) to obtain the titied compound (0.249 g. 0.465 mmol. 62%). 

Example 223 

N-(24Vtofphofinopyridin-3-vl>-5-(5.6-dimethoxy-3-mettivl-1.4-benzoquino^^^ 

[0315] hK2-Morphollnopyri<fin-3-yt)-5^5.(Mimettioxy-3-metfiyl-1 .4-ben2oqwnon-2-yOmettiyl-2-acetoxyben2amide 
(0.110 g, 0.205 mmol) was dissolved In mettianol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencart>onate soKitibn (3 ml), tiie solution vi«s stirred at room temperature for 3 hours. After the completion of reaction, 
ttie reaction solution was diluted witii water and then extracted wltti ethyl acetate. The extract was washed witti water 
and tften dried, and the solvent was removed by distillation. The obtaried residue was reayslallized from.ettter to 
obtain ttte titied compound (0.100 g. 0.203 mmoi, 99%). 

Example 224 

N^6-l^holinopyridin-3-yO-S-(5.6-dimethox^^ .44)enzo(iulnorH2-yl)methyl-2-acetoxybenzamide 

[03161 3-Amino-6^noipholinopyridine (0.26E9 g. 1^500 mmoQ. triethylandne (0.197 g. 1.950 mmol) and 2-chtoro. 
1.3^mettiyfimidazofintum chloride (0.1^ g, 0,975 mmoQ were added to a mettiytene chloride solutkm (1(X) mf) of 
5-<5,6^imetti6xy-3-mettiyf-1,4^)enzoqiflnon-2-yl)mettiyl-2-acetoxy^ (0,281 g, 0.750 nunol) and ttie result- 

ing solution was stirred at room temperature for 12 hours. The reaction sdution was poured into ice water and then 
extracted witti mettiytene chloride. The extract was washed with water and then dried, and ttie solvent was removed 
by distfflafion. The obtained residue was purified by preparative tttin-layer chromatography (chloroform : mettianoi = 
10:1) to obt^n ttie titied compound (0.239 g, 0.446 mmol. 59%). 
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Example 225 

N-(6-MoiphotirK)pyridrfv^yt)-5-(5.6Kiimethoxv>3«methy^ 

5 [0317] N-{6-A4orphdirK)pyrkfin-3-yf)-5-(5.6-dimet^ ,4-benzoquinon-2-yl)methy»-2-acetoxybenzamide 
(0.100 g. 0.187 mmol) was dissolved In methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencartKjnate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was dSuted with water and then extracted with ethyl acetate. The extract was washed wth water 
and then dried, and the solvent was removed by distillation. The obtained residue was recrystalTized ftom ether to 

10 obtain the titled compound (0.089 g. 0.180 mmoU 96%). 

Example 226 

N-(2-<:hloropyridin-4-vlVS-(5.6-dimethoxy-3-methyl'1.44>en2oquinon-^^^ 

IS 

103181 4-Amino-2-chlort)pyridine (0.103 g. 1.802 mmol), triethylamine (0.0812 g. 0.802 mmol) and 2-chloro- 
1.3-dimethyfimida20linium chloride (0.136 g, 0.802 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5.6-dimethoxy-3-methyM.4-ben2oquinon-2-yl)methyl-2-aceloxybenzoic acid (0.200 g. 0.535 mmol) and the result- 
ing solution was stirred in an oil bath at 50**C for 8 hours. The reaction solution was poured into ice water and then 
20 extracted with methylene chloride. The retract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methanol = 
10:1) to obtain the titled compound (0.078 g. 0.161 mmol. 30%). 

Example 227 

25 

N-(2-Chioropyridin-4»yl)-5-(5.6-dimethoxv-3-methyl-1,4^}en2oquinon-2 

[0319] N-(2-Chtoropyridin-4-yt)-5-(5.6-dimethoxy-3-methyl-1.4-ben2oquinon-2-yl)meft^ 

(0.079 g, 0.163 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
30 gencartx)nate solution (3 ml), the solution was sUrred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillaUon. The obtained residue was recrystaHized from ether to 
obtain the titled compound (0.057 g. 0.129 mmol, 79%). 

35 Example 228 

N-(6-Methoxypyrimidin-4-yl)-5-(5.6-dimethoxv-3-methvl-1.4-benzoquinon-2-^^^ 

[03201 4-Amino-6-methoxypyrimtdine (0.134 g, 1.070 mmoO, triethylamine (0.141 g, 1.390 mmol) and 2-chloro- 
40 l,3-dimethyrimida2oU*nium chloride (0.118 g. 0.695 mmol) were added to a methylene chloride solution (100 ml) of 
5-(5.6-dimethoxy-3-methyl-1 .4-ben2oquinon-2-yl)methyl-2-acetoxybenzoic add (0.200 g. 0,535 mmol) and the result- 
ing solution was stirred at room tem|>erature for 10 hours. The reaction solution was poured into Ice water and then 
extracted with methylene chloride. Ttie extract was washed with water and then dried, and the soh^nt was removed 
by dfstfflation. The obtained residue was purified by preparative thin-tayer chromatography (chloroform : methanol = 
45 10:1) to obtain the titled compound (0.120 g. 0.249 mmol. 47%). 

Example 229 

N-(6-Methoxypyrimidin-4-yl)-S-(5.6-dimethoxy-3-methyl-1 .4-ben2oquinon-2-vt)methyt-2-hvdroxyben2amlde 

so 

[0321] l^6-Methoxypyrffnidin-4-yO-5^5.6Kjimethoxy-3-methyl-1 ,4-benzoquinon-2-yl)melhyt-2-acctaxybenzamide 
(0.060 g. 0.125 mmol) was dtssohred in methanol (3 mO and after adding thereto an aqueous saturated sodium hydro- 
gencartxjnate solution (3 mO, the sohjtion was stirred at room teniperature for 3 hours. After 
the reaction solution was dHuted with water and then extracted with ethyl acetate. The extract was washed with water 
55 ami then *led, and the solvent was removed by distfllation. The obtained residue was purmed by pceparative tWn- 
layer chromatography (chtorxjiorm : methanol = 10:1) and then reoystallized from ether to obtan the titled con^nd 
(0.040 g. 0.0910 mmol, 73%). 
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Example 230 

N-(2-Methoxypyrkiin^-yt)-5-(S.6^ifnethoxy-3-rnethvl'1 .4-benzoquinon-2-yl) inethyt-2-acetoxyben2amide 

[0322] 4-Amino-2-inethoxypyndine (0.167 g, 1.340 mmoO, triethylamine (0.176 g. 1.740 mmoQ and 2-chloro- 
1.3-diinethylimidazofiniufn chloride (0.147 g, 0.869 mmol) were added to a methylene chloride solution (100 nnl) of 
5-(5,6KJimethoxy-3Hiiethyl-1.44)enzoqwnon-2-yf)methyl-2-acetoxybe^^^ add (0.250 g. 0.668 mmol) and the result- 
ing solution was stirred at room temperature for 10 hours. The reaction solution was poured into ice water and then 
extracted with methylene chlofide. The extract was washed with water and then dried, and the solvent was removed 
by distillation. The obtained residue was purified by preparative thin-layer chromatography (chloroform : methartoi - 
10:1) and then recrystallized from ether to obtain the titled compound (0.200 g. 0.416 mmol. 62%). 

Example 231 

N-(2'Methoxvpyridin-4-yl)-5-(5,6-<flmethoxy-3-methvl'1.44)enzoquinon-2-yl)methyl-2-hy 

[0323] N-(2-Methoxypyridin-4-yl)-5-(5,6-dlmethoxy-3-methyl-1.44)enzoquinon-2-yl)methyl-2-^ 
(0.100 g. 0.208 mmol) was dissolved in methanol (3 ml) and after adding thereto an aqueous saturated sodium hydro- 
gencartx>nate s<4ution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion of reaction, 
the reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water 
and then dried, and the solvent was removed by distillation. The obtained residue was purified by preparative thin- 
layer chromatography (chloroform : methanol = 10:1) and then recrystallized from ether to obtain the titled compound 
(0.050 g. 0.11 4 mmol, 55%). 

Example 232 

5^2.5-Oimethoxy-3.4,6-trimethylbenzylV2-acetoxvbenzolc add 

10324] 5-(2.5-Dimethoxy-3.4.6-trimethytbenzyl>-2«4iydfoxybenzoi add (0. 1 50 g, 0.455 mmol) was dissolved In acetic 
anhydride (3 ml) and Oie resulting solution was sfiired at 80*C for 1 hour. The reaction solution was diluted with wat«r 
and then extracted with ethyl acetate. The extract was washed with water and then dried, and the solvent was removed 
by distaiation. The obtained residue was purified by silica gel column chromatography (hexane : ethyl acetate = 2:1) 
to obtain the titled compound (0.170 g. 0.454 mmol. 99%). 

Example 233 

5-<3.5.6-Trimethyl-1 .4-benzoquinon-2-yl)methyl-2-acetoxybenz«»c add 

[03251 5-(2.5-Oimethoxy-3,4.6-trimethylbenzyl)-2-etoxybenzdc add (1.25 g. 2.56 mmol) was dissohfed in a mixed 
sdution of acetonrlrile (30 ml) and water (10 mO and alter adding thereto CAN (3.50 g, 6.39 mmol). the sdution was 
stirred at room temperature for 1 hour. The reaction solution was diluted with water and then extracted with, ether. The 
extract was washed with water and then dried, and the solvent was removed by distifiation. The obtained residue was 
purified by silica gel column chromatography (hexane : ethyl acetate = 2:1) and then recrystallized from ether to obtain 
the titied compound (0.800 g. 1 .74 mmol. 68%). 

Example 234 

N-f5-(3.5.6-Trimethvl^1 .4-benzoquinon-2-vtknethVl-2-acetoxvbenzovn-4-trifluorom^ 

[0326] 4-Trifluoromethylanaine (0.176 g. 1.096 mmoQ. triethylamine (0.111 g. 1.096 mmd) and 2^oro-1.3-dimeth- 
yfimidazofinium chloride (0.185 g. 1 .096 mmol) were added to a methylene chloride solution (1 00 of 5-(3.5.6-trime- 
thyl-1.4-benzoqutnon-2-yl)methyl-2^cetoxybenzotc add (OJ250 g, 0.730 mmoQ and the resulting solution was stirred 
at room temperature for 1 2 hours. The reaction solution was poured Into ice water and then extraded with methylene 
chloride. The extrad was washed vw'th water and then dried, and the sofvent was removed bf dtstiOation. The obtained 
residue was purified by preparative iWrv^ayer dwomatography (chtorofbrm : metharK>l = 10:1) and then recrystalfized 
from a mixed solvent of ethyl acetate and hexane (1 :2) to obtain the fitted compound (0.220 g. 0.453 mmd, 62%). 
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Example 235 

N-(5-(3.5.6-Trimethyl-1>44)enzoquifK)fv2-v<)methyt-24iydrox^ 

5 [0327] hH5-(3.5,6-Trimethyl-1,44>eru(>quinon-2-yl)methyl-2-acetoxybcn2oyO^ (0.070 g, 

0.144 mmoQ was dissolved in methanol (4 ml) and after adding thereto an aqueous saturated sodium hydrogencarr 
bonate solution (3 ml), the solution was stin-ed at room temperature for 3 hours. After the completion of reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed vwth water and 
then dried, and the solvent was removed by distillation. The obtained residue was reaystaffized from a mixed solvent 

10 of ethyl acetate and hexane (1:1) to obtain the titled compound (0.060 g. 0.135 inmol. 94%). 

Example 236 

N«(2'<:hloropyridin-3-yl>-5-(3.5,6-trimethyl-1,44>enzoquinon-2>yl)methyf-2-^cetoxvb^ 

IS 

10328] 3-Amino-2-chloropyridine (0.141 g. 1.096 mmol),triethylamine (0.111 g. 1.096 mmol) and 2-chloro-1. 3-dimeth- 
ylimtdazolinium chloride (0.185 g, 1 .096 mmol) were added to a methylene cMoride solution (100 ml) of 5-<3,S.6-trime- 
thyl-1»4-benzoquinon-2-yl)methyf-2-acetoxybenzorc acid (0^50 g. 0-730 mmol) and the resufting solution was stirred 
at room temperature for 12 hours. The reaction solution was poured into ice water and then extracted with methylene 
20 chloride. The extract was washed with water and then dried, and the solvent was removed by distillation. The obtained 
residue was purified by preparative thin-layer chromatography (chloroform : methanol = 10:1) and then recrystatlized 
from a mixed solvent of ethyl acetate and hexane (2:1) to obtain the titled compound (0.149 g. 0.329 mmol. 45%). 

Example 237 

25 

N>(2-Chloropvridin-3-yl)-5-(3,5,6-trimethyl-1 .4>benzoqulnon-2'Vn methyt>2-hydroxyfaenzamtde 

[0329] N-(2-Chloropyridin-3-yl)-5-(3,5.6-trimethyl-1 .4-benzoquinon-2-yl)methyl-2-acetoxyt)enzamide (0.055 g, 
0.121 mmol) was dissolved in methanol (4 ml) and after adding thereto an aqueous saturated sodium hydrogencar- 
30 bonate solution (3 ml), the solution was stirred at room temperature for 3 hours. After the completion off reaction, the 
reaction solution was diluted with water and then extracted with ethyl acetate. The extract was washed with water and 
then dried, and the solvent was removed by distillation. The obtained residue was recrystallized from a mixed sohrent 
of ethyl acetate and hexane (1:1) to ot>tain the titied compound (0.035 g, 0.0852 mmol. 70%). 

35 Example 238 

N^Pyrldin-4-yl)^3,5.6-triihethyl-1 ,4-benzoquinon-2-vl)meaiyt-2-hydroxvt)enzamide 

[0330] 4-Aminopyridine (0.103 g, 1 .096 mmol). triethylamine (0.111 g, 1.096 mmol) and 2-chloro-1.3-dimethylimida- 
40 zolinium chloride (0.185 g, 1 .096 mmol) were added to a methylene chloride solution (100 ml) of 5-(3.5.6-trimettiyl- 
1.4<benzoqdnon-2*yl)methy(-2-acetoxybenzoic add (0.250 g. 0.730 mmol) and ttie resufting solution was stin-ed at 
room temperature for 12 fiours. The reaction sc^on was poured into ice water and then extracted with methylene 
chloride. The extract was washed witti vrater and then dried, and the solvent was removed by distillation. The obtained 
residue was dissolved In methanol (3 ml) and after adding tiiereto an aqueous saturated sodium hydrogencarbonate 
^ solution (3 ml), the solution was stin-ed at room temperature for 3 hours. After ttie completion of reaction, the reaction 
solution was diluted with water and then extracted wfth ethyl acetate. The extract was washed witti water and then 
dried, and the soNent was removed by distillation. The obtained residue was purified by preparative ttiin-fayer chro- 
matography (chlorofomi : methanol = 95:5) to obtain tiie titied compound (0.020 g, 0.049 mmol, 7%), 
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Experiment 1 

Effect on Human Lung Cancer-Derived Ce» AS49 (A549/NF>kBIuc) Containing Stably Introduced Luciferase Plasmid 
(pNFkB^Luc. Strataqene. U.S A.) Regulated by NF-ic8 Binding Sequence 
5 ' 

10331] Using Upofeclamine (Ufetech Oriental, Tokyo). pNFicB-Luc and pSV2neo (Oontech. U.SA) were co-trans- 
fected into the A549 cell (ATCC CCL185) and G418 sulfate (1 mg/ml. Lifetech Oriental) was added to the culture 
medium to select cells containing stably introduced pNFxB-Luc A549/NF-kBLuc. 

[0332] The compound obtained in Examples each was added to A549/NF-icBLuc and one hour after that. IL-ip 
10 capable of activating NF-kB was added. The incubation was further continued for 3 hours. As indexed by the luciferase 
actt>dty. the compounds obtained In Examples were revealed to suppress the activation of NF-kB stimulated with of IL- 
ip. The IC50 values thereof are shown in Table t>elow. 
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NF-kB Inhibitory Activity (IC50) of Substituted Benzoic Add Derivatives: 
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Experiment 2 

Effect on in vivo Sepsis Model 

[0333] A mbced solution of N-acetyl galactosamine (GaIN, 20 mg. Sigma) and lipopolysaccharide (LPS. 5 pg. Sigma) 
was kitraperitoneally administered as a stimulant to a 7-week-old C3H/HeN female mice and immediately thereafter, 
the compound of Example 112 suspended in a vehicle (0.5% hydroxypropyl cellulose (HPC). produced by Nippon Soda 
Co^ lid.) was intrapentoneaily administered to £pve a dose of 10 mg/kg. 30 mg/kg or 1 00 mg/kg. The TNF-a mfWA 
levels and the IL-lp mRNA levels in liver 60 minutes after the admirustratk>n of stimulant each was measured by the 
reaMime f^R method, and the TNF-<x levels in plasma after 90 minutes were measured using the mouse TNF-a EUSA 
kit (BFosource). In tt^e real-time PGR uang F>RISM7700 (PE Biosystems Japan) according to the protocol of PGR 
quantitative System (PE Biosystems Japan), mRNA was extracted from the fiver and the TNF-a and IL-1 p were detected 
vMth cI>NA obtained by Superscript PreampHficatkm System (Ufetech Orient) as a template. For the detection, the 
foUowIng primers and TagMan probes were used. 
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TNF^a 

Forward: CAT CTT CTC AAA ATT GGA GTG ACA A 
* Reverse: TOG GAG TAG ACA AGG TAC AAC CC 

Probe: CAC GTC GTA GCA AAC CAC CAA GTG GA 

IL-lp 

Forward: CAA CCA ACA AGT GAT ATT CTC CAT G 

Reverse: GAT CCA CAC TCT CCA GCT GCA 

Probe: CTG TGT AAT GAA AGA CGG CAC ACC CAC C 

15 

[0334] The RNA level in each sample was corrected by the expression level of glyceraldehyde 3-phosphate dehy- 
drogenase (GAPDH) gene. 

[0335] ELISA was performed according to the manual included in the kit The comparison with the vehicle group was 
performed by the Dunnett's Multiple Comparison test using Stat-View (SAS Institute). 
20 [0336] As shown in Fig. 1. in the vehicle group, the TNF-a mRNA levels in liver were rtiarkedly increased and the 
TNF-a levels in plasma were also increased. Furthermore, the IL-ip mRNA levels In fiver were increased. On the other 
hand, in the group administered with the compound of Example 112. the TNF-a mRNA in Rver and the TNF-a levels 
in plasma were suppressed dose dependently. Also, the IL-ip mRNA levels in liverivere suppressed. 

25 Experiment 3 

Effect on Sepsis Model in Oral Administration 

[0337] Similariy to Experiment 2. a mixed solution of Gaf N (20 mg) and LPS (2 ng) was intraperitoneally administered 
30 as a stimulant to a 7-week-old C3H/HeN female mice. Ten minutes before that, the compound of Example 112 or the 
compound of Example 157 each suspended in a vehicle (0.5% HPC) was orally administered to give a dose of 1 0 mgf 
kg, 30 mg/kg or 100 mg/kg. The TNF-a mRNA levels In liver 60 minutes after the admlnistratk>n of stimulant were 
measured by the real-time PGR method, and the TNF-a levels in plasma after 90 nwuites were measured using the 
mouse TNF-a ELISA kit. The comparison with the vehicle group was performed by the Dunnetfs Multiple Comparison 
35 lest usir>g Stat-View. 

[0338] Also in the group.where the compound of Example 112 (Fig. 2) or the compound of Example 1 57 (Rg. 3) was 
orally administered, the TNF-a mRNA levels in liver and the TNF-a levels in ptasnia were suppressed dose dependently. 

Experiment 4 

40 

Effect on Acute Inflammation in Oral Administration Model 

[0339] On the footpad of the right hind leg of a 5-week-old Wtster male rat. 0.1 ml of 1 w/v% X-carrageenin (Sigma) 
was subcutaneously admirustered. Immediately thereafter, the ciompound of Example 112 or the compound of Example 

45 157 each suspended in a vehide (0.5% HPC) was orally administered to give a dose of 100 mg/kg. As a posilive 
control, indomethadn (s^ma) was oraDy administered to give a dose of 1 0 mg/kg. The foot edema latfo was calculated 
according to the formula: (volume of foot 2 hours after administratksh of caffageenin • volume of foot t)efore adnranis- 
lratk)n)/volume of foot before administration x 100. using a volume meter (TK-101 . manufactured by Unicom). For the 
comparison between the vetiide group and the drug admintst^ed group, a variance test was performed by the F-test 

50 and thereafter, Studenfs t test was performed wften the variance was equal, or Aspirv-Weteh's t test was performed 
when the variance was not equal. 

[0340] As shown in Fig. 4. the compound of Example 11 2 and the compound of Example 157 sjgnifk:antly suppressed 
the acute 'mflammation (foot edema) caused by carrageenin through their oral admintstratfon. 
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Claims 

1 . A novel substituted t>enzoic ackl derivatwe represented by the folfowing formula (I): 
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[wherein 

Ri Is the following fonrufla (II): 



O 




O (II) 

or the following formula (Hi): 




(III) 



(wherein and R^ each independently represents a hydrogen atom, an alkyl group having from llo 6 cart)ons 
or an alkoxy group having from 1 to 6 cartoons, and R® and R^^ each independently represents a hydrogen atom, 
an alkyl group having from 1 to 6 cartMjns or an acyl group having from 2 to 11 c^ 

R2 represents a hydrogen atom, a tower alkyl group having from 1 to 6 cart)ons, which may he substituted, 
an aryl group having from 6 to 12 cartx>ns. which may be substituted, a heteroaryl group having from 4 to 11 
cartx>ns, which may be substituted^ an aralkyt group having from 7 to 14 cartxjns. which may be substituted, a 
heteroarylalkyi giXHjp having from 5 to 13 carbons, which may be substituted, or an acyl group having from 2 to 
11 carbons; and 

X represents a carboxyl group wliich may be esterified or an^ted]. 
The novel substituted benzoic add derivative according to daim 1. wherein R^ is the following formula (11): 



O 




O (II) 
(v^ierein R^ arxl R^ each independently represents a hydrogen atom, a methyl group or a methoxy group). 
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3. The novel substituted l)enzoic add derivaUve according to daim 1 or 2. wherein R' is the following fonnula (II): 



(wherein represents a hydrogen atom or a methyl group). 

15 4. The novel substituted benzoic add derivative according to any one of daims 1 to 3, wherein R2 is a hydrogen 
atom, a methyl group, an isopropyl group, a phenyl group, a 3-methoxyphenyt group, a S-pyridyl group, a 4-pyridyl 
group, a benzyl group, a 3-pyridylmethyl group, a 4-pyridy!methyl group, an acetyl group, a carboxymethyl group, 
a methoxycarbonylmethyl group or tert-butoxycarbonylmethyl group. 

20 5. The novel substituted benzoic add derivative according to any one of daims 1 to 4. wherein X is a group -COOR? 

(wherein R^ represents a hydrogen atom, an alkyi group having from 1 to 6 carbons, which may be sid>stituted. 
or an aralkyi group having from 7 to 14 carbons, which may be substituted) 

6. Thenovelsubstitutedbenzoicacidderivativeaccordngtoanyoneofdahnsl to4,where^^ 

25 (wherein 97 and R« each independently represents a hydrogen atom, an alkyl group having from 1 to 6 carbons, 

whidi may be substituted, an aryl group having from 6 to 12 carbons, which may be substituted, a heteroaryl group 
having from 4 to 11 carbons, which may be substituted, an aralkyf group having from 7 to 14 carbons, which may 
be substituted, or a heteroarylalkyi group having from 5 to 13 carbons, which may be substituted, or R^ and R8. 
together with the nitrogen atom to which they are attached, represent a heterocydic ring which may further contain 

30 a nitrogen atom, an oxygen atom, and/or a sulfur atom or may be condensed). 

7. The novel substituted benzoic add derivative according to any one of daims 1 to 4. wherein X is a group -CONR^R® 
(wherem R7 and R« together with the nitrogen atom to whidi they are attached, represent a 5-to 8-membered 
nitrogen-oontalning heterocydic ring which may contan from 1 to 3 heteroatoms seleded from the group conslsOng 

35 of a nrtrogen atom, an oxygen atom and a sulfur atom, in addition to the cartx>n atom and the nitrogen atom which 

may be substituted, wherein the carbon atom or sulfur atom on the ring may be an o»de form), 

8. The novel substituted benzoic add derivative according to any one of daims 1 to 7. wherein in the folldwing fomiula 



10 



s 




O 



(II) 



40 



45 




(I) 



R^ is the following formula (II): 



SO 
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O 



'CH2 




(II) 



(wherein and each represents a methyl group or a methoxy group, and R5 represents a methyl group); R^ 
represents a hydrogen atom, a methyl group, an isopropyl group, a phenyf group, a 3-methoxyphehyl group, a 
3-pyridyl group, a 4-pyrfdyl group, a t>enzyi group, a 3-pyridyimethyl group, a 4-pyridylmethyl group, an acetyl 
group, a cart)oxynDethyt group, a methoxycart>onylmethyl group or a tertrbutoxycartnnylmethyl grmjp; and X rep- 
resents a cartxjxyt group which may be esterifled or amidated, 

9. An NF-ic8 inhibitor comprising the rK>vel substituted benzoic add derivative according to any one of claims 1 to 8 
or a hydroquinone form or pharmaceutically acceptable salt thereof as an active ingredient 

10. The NF-kB inhibitor according to claim 9. which is an inhibitor of a gene expr^slon of one or more substances 
selected from the group consisting of IL-1, TNF-a, IL-2. IL-6, lL-8, iNOS, granulocyte colony-stimulating factor. 
interferon-Y, ICAM-1 . VCAM-1 . ELAM-1 . major histocompatibility system dass I, major histocompatibility system 
class II. ^2 microglobulin, immunoglobufin fight chain, serum amyloid A, angiotensinogen. complement B. com- 
plement C4. c-myc HIV, HTLV-1. SV-40, CMV and adenovirus. 

1 1 . The NF-kB inhibitor according to daim 9 or 10. which is a preventive or therapeutic agent for inftammatoty diseases. 

1 2. The NF*kB inhibitor according to daim 9 or 1 0. which Is a preventive or therapeutic agent for autoimmune diseases. 

13. The NF-kB irihibitor according to daim 9 or 10; which is a preventive or therapeutic agent for viral diseases. 

1 4. A preventive or therapeutic agent for diseases caused by the activation of NF-kB. comprising as an active ingredient 
a novel sut^stituted benzoic add derivative represented by the following formula (I): 




(I) 



(wherein 



is the foBowing fonnijia 00^ 



O 




O 



(II) 



or the following formula (III): 
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(III) 



(wherein R^, and R^ each independently represents a hydrogen atom, an alkyi group having from 1 to 6 cartxms 
or an alkoxy group having from 1 to 6 cart)ons. and arid R^^ each independently represents a hydrogen atom, 
an alkyI group having from 1 to 6 cartrans or an acyl group having from 2 to 11 carbons); 

R2 represents a hydrogen atom, a lower alkyf group having from 1 to 6 cart>orts. which may be substituted, 
an aryl group having from 6 to 12 carbons, which may t>e sul)stiluted, a heteroaryl group having from 4 to 11 
carbons, which may be substituted, an aralkyi group having from 7 to 14 cart>ons. which may be substituted, a 
heteroarylalkyi group having from 5 to 13 carbons, which may be substituted, or an acyl group having from 2 to 
11 cartxsns; and 

X represents a cartioxyl group wfiich may be esterified or anrudated). 
or a hydroquinone form, or a pharni3ceufk:any acceptable salt thereof. 
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